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1 ve Port of Danzig. 


so remotely has it faded into the background of the political 
si. ge, obscured by subsequent and fast succeeding events, that 
thre is difficulty now in realising that less than six months ago, 

problem of Danzig and its nationality was metaphorically a 
wder magazine controlled by Nazi detonators, ready to be 
ploded at any moment, and capable of a resultant concussion 
which would shake not only Europe, but the civilised world. 
li: point of fact it all happened just as was expected and, indeed, 
as was felt to be inevitable. The nightmare became a reality, 


but the intervening months have to some extent deadened the 


eliect. Danzig, once the spotlight of Europe, has lost much of 
its significance. Seen through the haze of more recent happen- 
ings, it seems to belong to 
‘* Sad, far-off, forgotten things 
And battles long ago.’’ 

rhe ruthless devastation of Poland, first by Germany and then 
by Russia, followed by the crowning treachery of the Soviet 
Government in regard to Finland, has overlaid the original 
source of dispute with other and more weighty matters, whici) 
have put Danzig out of focus. It is no longer a question 
whether Poland shall possess Danzig as the natural outlet for 
the trade of the Vistula, but whether Poland shall be allowed 
to exist at all in the form of a separate entity. As a Polish 
port in name or in fact, Danzig has gone; so, too, has Gdynia, 
once purely Polish and now re-named Gothahafen by its German 
appropriators. 

Yet it is interesting to look back and consider the question of 
Danzig as an important unit in the trade of the Baltic under 
normal conditions. The article in the present issue sets out 
some of the more striking features of the port and its equipment, 
and it will be seen therefrom how powerful has been the in- 
iuence exerted by the Hanseatic port during the long period of 
its existence. During recent times, it has had reason to become 
apprehensive and jealous of the growing importance of its near- 
by rival, which, situated within the so-called Polish Corridor, 
has been attracting a considerable volume of trade, no doubt to 
the disadvantage of the older port. To the independent 
observer, it certainly seemed superfluous to have two such ports 

close proximity, and the argument that control of the mouth 
©* the Vistula is essential to Poland’s foreign trade was, to some 
cxtent, weakened by the successful exploitation of Gdynia. 

But this question of the rivalry of Danzig and Gdynia has now 
cnuly academical interest. The latter port is (or was) in ruins, 
aid under German domination is hardly likely to be reconstruc- 
td to such an extent as to threaten the supremacy of Danzig. 
'. is an undoubted calamity that the millions spent in creating 

port of Gdynia, where no port previously existed, and in 
uipping it with up-to-date cargo handling appliances of every 
scription should have been utterly wasted. The experimental 
velopment of the all-Polish port was being watched with very 
nsiderable interest in mercantile circles, and it seems a pity 
it it should be so abruptly terminated. 

But we must not be premature. The whole situation is in a 

ite of flux and the ultimate outcome is beyond the power of 

an to foretell. 


Edited by BRYSSON CUNNINGHAM, D.Sc., B.E., 


F.R.S.E., MAnst.C.E. FEBRUARY, 1940 


Comments 


American Port Construction Problems. 


The problems confronting the Port Engineer are mumerous 
and of a most varied character. A few of them are dealt with 
in the interesting Paper by Mr. A. D. Merrill, Engineer to the 
Public Docks Commission at Portland, Oregon, U.S.A., which 
is reproduced in this issue. Naturally enough, addressing an 
American audience and basing his remarks on his own experi 
ence, the problems selected by Mr. Merrill for consideration 
were such as are associated with the particular methods oi 
design and construction adopted at North American ports, 
where the physical conditions are somewhat difterent from thos« 
which obtain in the Eastern hemisphere. At the same time, h« 
had some pertinent remarks to make on piling and other matters 
which are certainly not without interest and value to European 
harbour engineers. 

Timber plays a specially important part in constructional work 
in American harbours. The vast resources of the country 
available in the way of huge forests of pine and fir, especially 
in the States bordering on the Pacific Coast, make it a useful 
and economic building material. Perhaps for this reason, as 
well as for others of equal practical force, the general nature 
of American waterside structures—wharves, piers and sheds—is 
less durable and substantial than that of their old-world proto 
types. And, to a very large extent, we agree that there is sound 
sense in the preference for what may be relatively termed 
“temporary "’ structures, in contrast to those of a 
‘permanent '’ character, that is, capable of prolonged 
durability, such as is sought in erections of concrete and steel. 

Like everything else, port and harbour works in course of time 
become obsolete and unsuitable for later developments. They 
have then to be replaced by new and up-to-date designs. Hene« 
the folly of attempting to endow them with unnecessary 
longevity, since this not only entails waste of capital in the 
initial outlay, but, probably also, greater expense and trouble 
in removal and clearance of site for their successors. 

There are, however, one or two inevitable drawbacks to the 
widespread adoption of timber piling and decking for the fabric 
of piers and jetties in harbour waters. One of them, is the risk 
of fire. This is no mere bogey; it has been shown by tragic ex 
perience that the sub-structures of timber wharves and piers ar 
peculiarly liable to unexpected outbreaks of fire with, in many 
cases, devastating results. Only a few months ago, the chairman 
of the Committee on Wharves and Piers of the United States 
National Fire Protection Association called attention to the 
danger in an address to the Association, when he urged the in 
stallation of automatic sprinklers below the decking, in addition 
to those actually provided in the pier sheds. He reminded his 
hearers of “‘ the disastrous defeat of the New York Fire De 
partment in endeavouring to conquer the fire in the Cunard 
Pier,’’ and quoted a remark of the Chief of that Department, 
made in 1934, that he expected ‘‘ the next big fire catastroph: 
in New York City would be on the water front.’’ It is just 
forty years since a terrible holocaust was experienced in Hoboken 
when, with four vessels alongside the piers, the loss of life 
was estimated at over 400 persons. 

Another serious menace to timber piers and jetties is, of 
course, the ubiquitous teredo and its fellow borers, but we hav 
devoted so much attention in previous issues to these scourges 
that there is no occasion to dwell further on them now, nor hav: 
we space at the moment to discuss other topics which arise out 
of Mr. Merrill’s arresting Paver, with the exception of one on 
Port Nomenclature which will be found over leaf. 












Port Nomenclature. 

It has always been a subject of wonder to us that no definite 
attempt has been made by English-speaking nations to recon- 
cile the anomalies of the nomenclature employed in port areas. 
What, for instance, is a Dock and in what respect does it differ 
from a Basin, or a Quay? Why should the gateless and tidal 
recesses on the banks of the Clyde be termed ‘‘ docks ’’ and 
the same designation be applied to the impounded areas on the 
banks of the Mersey and the Thames? And why should the title 
Southampton Docks be construed to cover the long new quay 
which is not enclosed or recessed in any way? It is all very 
confusing to the novice and from a practical, utilitarian point of 
view, is very absurd. There should be a distinct name for 
each of the three classes of port berthage, so as to leave no 
doubt in the mind as to whether it is tidal or non-tidal and 
whether it is exposed or recessed. 

The trouble is intensified when a trip is taken across the 
Atlantic. In the United States and Canada, a dock means the 
very opposite of what it does in this country. A dock is not an 
area of water at all, but a pier or a wharf, something that is dry 
and solid. It is possible in North America for a man to fall off 
a dock and be drowned, whereas in England to achieve the same 
result he would have to fall into the dock. By reason of the 
tidal conditions, impounded docks are rare on the Western 
littoral of the North Atlantic, so that of a correlation of terms 
presents difficulties. Generally speaking, the system adopted is 
that of a series of piers (‘‘ docks ’’) projecting from the river 
front (‘‘ bulkhead ’’), and the water space between is a “ slip.”’ 

We suggest that the matter is worthy of serious consideration 
and an endeavour should be made to straighten things out. It 
is difficult for an uninformed English student to read an 
American port publication with an adequate understanding of 
the terms employed. If it be agreed that it is right and proper 
to call a spade a spade, why in port circles should 
berthage for shipping go by so many different and con- 
tradictorv appellations, that one can be excused for not know- 
ing exactly what is meant. 


A National Port on the West Coast. 


A letter in our Correspondence column this month broaches a 
subject which has, no doubt, been more or less consciously— 
we might even say anxiously—in the minds of those who are 
concerned with the protection of British shipping during its turn- 
round in home ports. Liable as it then is to the possibility of 
intensified aerial attack, there is an obvious necessity to provide 
it with the utmost practicable degree of shelter, not merely for 
the safety of the vessels themselves, but also in order to 
minimise delays and avoid interruptions in the discharge of 
cargoes. And from this point of view the Eastern coasts of 
England and Scotland are not the most desirable of locations. 
Matters have not yet reached such a pitch—indeed it is to be 
hoped they never will—that it is imperative to order the general 
closing of East Coast ports to mercantile shipping. The with- 
drawal of their overseas and coastwise traffic from London, Huil 
and the Tyne ports, to name only the more important centres, 
would be a calamitous interference with the normal business 
routine of the country and would cause widespread repercus- 
sions, the full effect of which could hardly be predicted. 

Nevertheless, however undesirable and regrettable it may be, 
such a contingency must ever be kept in mind as one of the 
possibilities of this singular war, and our correspondent renders 
an undoubted service in directing attention to the problems 
which would be involved. He urges the establishment of a 
National Port on the West Coast. At first sight the project, 
while attractive, is rather startling, and we can imagine indig- 
nant protests from Liverpool, Manchester and Bristol that the 
capacious port accommodation and dock systems which they 
already possess should be, if not ignored, at any rate subordin- 
ated to the creation of a brand new port on the River Severn. 

For it will be seen that our Correspondent links up his idea 
with the recently promoted project of a barrage across the 
Severn Estuary, with, in the present case, hydro-electric power 
generation as a “‘ side line.’’ The promoters of the original 
Severn Barrage Scheme, it will be remembered, laid primary 
stress on its power-producing capabilities, and to counter 
opposition in nautical circles, they claimed that the barrage would 
not in any way injuriously affect the approaches to Avonmouth 
and the Port of Bristol. This contention was received with 
scepticism in many quarters, and we ourselves feel that there 
were justifiable grounds for the fears of the antagonists of the 
barrage. Be that as it may, the project was a costly one and 
would require many years to complete. It seems, therefore, to be 
out of the question to consider it as an immediately practic- 
able proposition. 

As an alternative to the Severn Barrage Scheme, if there 
should have to be any wholesale transfer of shipping to the 
West Coast, we suggest that there is a good deal of useful 


natural harbourage available at Milford Haven which might be 
turned to good account. 


No doubt, at present, it is lacking in 
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berthage accommodation and rail and other facilities sufficient 
to enable it to cope with a considerable influx of shipping tratnc. 
To remedy these deficiencies, however, would not require the 
same length of time, nor entail the same capital outlay as a 
Severn Barrage dockisation scheme, which, without its hydro- 
electric power-producing development might well prove a white 
elephant in the years which follow the conclusion of the war. 

Meanwhile our correspondent’s suggestion is of considerable 
technical interest and will be received with the attention it de- 
serves. On one point it is to be hoped his premises will prove 
unsound. He contemplates the possibility that the present war 
‘* will end in a patched-up peace.’’ God forbid! 

The Salvage of H.M.S. ‘* Thetis.’’ 

Among the more exacting and onerous duties attaching to 
harbour conservancy are those of the removal or dispersal of 
wrecks and salvage operations generally. Such work is 
attended by unforeseeable difficulties arising from the vagarics 
of tides and currents and from stress of weather, as well as by 
no inconsiderable degree of risk of accident and even failure. 
Nevertheless, it is a duty which has to be constantly performe | 
in the interests of safe navigation, and port authorities are gener- 
ally fortunate in possessing the services of skilled nautical men a; 
Marine Surveyors to undertake these heavy tasks. 

A recent case of outstanding and melancholy interest was th 
raising of the unfortunate submarine, H.M.S. ‘‘ Thetis,’’ whic) 
sank so tragically with a hundred men on board during her tria s 
in Liverpool Bay in July last year. Technically, it offered : 
number of novel and intricate problems which had to be solve ! 
progressively under circumstances which were far from pré 
pitious; but finally success was achieved and the vessel with it 
mournful cargo of dead was beached on the Welsh coast. 

It must have been gratifying to the Mersey Docks and Hai 
bour Board and to Captain H. V. Hart, their Marine Surveyo 
and Water Bailiff, with his staff, to learn that the raising of th 
‘* Thetis ’’ had been carried out to the entire satisfaction of th 
Admiralty, who have sent a communication to the Board ex 
pressing their appreciation of the services rendered at and sinc 
the time of the disaster. In _ particular, the Lord 
Commissioners called attention to the efforts made by Captaii 
Hart to save the lives of those trapped in the submarine. 

Such recognition is well deserved and may help to offset sony 
of the trials and disappointments which fall to the lot of harbou 
conservancy officials in the discharge of their duties. 

Port Canvassing. 

The necessity of canvassing for business for ports is generall) 
admitted, and agents or representatives of leading ports in thi 
country are to be found in inland towns with the object of in 
ducing traders to forward their consignments abroad throug!) 
particular ports. A recent step taken by the Chairman of th 
Committee on Port Protection of the Port of New York Au 
thority is evidence of the importance which is being attached to 
canvassing and its allied activity, propaganda, on the furthe: 
side of the Atlantic. He has announced the formation of 
‘“* Port Trade Advisory Board,’’ the object of which it is “* co 
ordinate public and private efforts in attracting commerce to the 
Port of New York.’’ Primarily, the movement is due to the 
effect of the present war in upsetting normal trade routes and 
the embargo placed on war zones waters for the United States 
Marine. But it has a wider range than the mere rectification of 
war time disabilities. It seeks to enlist the combined support 
of “‘ steamship companies, railroads, banks, utility companies,” 
and others, including New York University, in educating th« 
public in the way of doing business in the Port of New York. 

The idea, as outlined, seems somewhat grandiose, but it con 
tains a germ of practical value, which might be considered with 
advantage by authorities elsewhere. 


Port Charges. 


We have nad occasion during the past two months to record 
a series of war increments in port charges, which will necessaril 
have their effect on the price of the commodities imported into 
this country. As this is the first move in what is known as “‘ th: 
vicious spiral ’’—increases in cost leading to increases in wages, 
and these, in turn, leading to further increases in cost, and so 
on, ad infinitum—-the Government are manifesting their anxiet 
to maintain a strict control over the upward movement. Th« 
Minister of Transport has decided to use his powers unde 
emergency orders to insist that port authorities shall seek sanctioi 
for any increases in dues which they contemplate making. 

A case in point is that of the Tyne Improvement Commis 
sioners, who originally applied for permission to increase thei 
river dues by 20 per cent. The Minister called for a detaile« 
statement of the income and expenditure of the Commission 
with the result that an increase of 7} per cent. only was allowed 

The Minister has since indicated that he proposes to exercis: 
his powers in respect of all applications of this kind, even wher 
they lie within the limits of the statutory powers of the authority 
a restriction which is reported to be engaging the attention of th: 
Dock and Harbour Authorities’ Association. 
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Situation 


HE South-Eastern shore of the Baltic 
is characterised by a line ot fir- 
covered sand dunes (‘‘ nehrung ’’), 
behind which are lagoons (** haffen ’’). 
This shore 1s shelving and without protection 
fo: shipping and the old ports ot Danzig and 
Kocnigsberg are theretore’ situated well 
wehin the mouths of the Rivers Vistula 
(° Weichsel’’) and Niemen. The first of 
th se two rivers is quite large (over 800 kilo- 
m. tres to its remotest source in the Carpathian 
Mountains) and its watershed includes almost 
th whole of Poland. The principal excep- 
t to this is the Posen area west of Lodz 
w ich drains into the River Oder, 
r the ocean port is Stettin. 
lhe Vistula is navigable for small craft for 
1e 250 kilometres and at least another 150 
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k ometres of its tributaries are also navigable. 
1 is river has built an alluvial plain behind 
t » coastal sand bank and pierces this barrier 
a three places near to Danzig, two other out- 
i discharging into the Frische Hatt or lagoon in East Prussia 


ch stretches from Eibing to Koenigsberg. (See Map). 

[he westernmost channel passes just on the north side of the 
iy of Danzig which is about 7 kilometres up from the sea 
mouth. About 8 kilometres east (at Plehnendorf) the channel 
is locked off below the second outlet to the sea and some 10 
ki ometres further up (at Ein! age) there is another lock which 
cuts off the flow from the main river, whose flow is thus concen 
trated into one channel, except for the two spillways to the 


lazoon. These two streams are the Nogat and the old Vistula. 
lhe Nogat is the South-East boundary of the Danzig State and 
on its right bank is the historic medizval castle of Marienberg. 

Che central main channel is heavily dyked to exclude flood 
water and silt from the plain. The crossing is by ferries, but a 


pontoon bridge was built in 1939. At Danzig the Vistula 
is joined by a small stream, the Mottlau, which passes right 
through the city and springs from the hills lying to the South- 
West of the town. These hills, known as the Turm Berg, rise 
to a maximum height of over 1,000-ft. They extend across the 
Polish ‘* Corridor ’’ into Pomerania so that the valley of the 
Vistula is necessarily the only channel of rail and water com- 
munication between Poland and the Baltic. 

The modern harbour of Danzig is the old western channel of 
the Vistula, locked off from its parent stream to exclude flood 
and silt. The oid harbour is in the Mottlau. Since the tide in 
the Baltic is small, the currents in the harbour are feeble. The 
channel of the Vistula is narrow (about 100 to 200 metres be- 
tween bank lines in most places). (See Plan.) 

Just below the City a bend in the Vistula has been cut off to 
provide the ‘‘ Kaiserhafen ’’ and three excavated basins have 
been made near the mouth. 

At Neufahrwasser (2 kilometres above the mouth) there is a 
bad turn of about 100 degrees deflection and about 400 metres 


Fig. 1. Warehouses on the old Mottlau River 
radius, where a break through to the sea has been closed. A 
breakwater and dredged channel lead into the sea. The 


navigable depth is about 24-ft. up to the lower end of the city 

The physical defects of Danzig as a port for modern ship 
ping, combined with certain political factors, led to the recent 
construction of the Port of Gdynia (German ‘* Gdingen,”’ now 
‘* Gothahafen ’’). (See the ‘‘ Dock and Harbour Authority,’’ 
January, 1936, and May, 1929), some 30 kilometres from 
Danzig. This is an artificial sea basin protected by breakwaters 
and is connected to the hinterland by a railway passing through 
Danzig. It is the natural position for a ‘‘ port de vitesse "’ for 
the Vistula hinterland. 

Historical 

In Hakluyt’s ‘‘Voyages’’ Danzig is referred to under the name 
of Wixelmouth (Wechselmuende) in the voyage of Wolstan 
from Hetha to Trusco carly in the tenth century. The Wechsel 
(Vistula) was then the boundary between Wenedland and Wit 
land or Eastland (East Prussia) wherein ‘‘there be many cities 
and towns, and in every one of them is a king: whereby there is 
continually among them great strife and contention.” 

The next specific reference is at the end of the fourteenth 
century when there was much disputation between Richard the 
Second and the Master General (of the Teutonic Order) of 
Prussia concerning injuries done to English and Hansa shipping 
and John Godek of ‘“‘Dantzik’’ visited London to discuss the 
matter. 

Danzig satisfied physically all the requirements of a_ great 
mercantile centre until the development of modern large ships, 
and from the tenth century has therefore been of the highest 
political importance. This is no place to speak of Danzig’s 
stormy history, but the student of port affairs may very well 
use it as an cxample to emphasise the fact that human societies 

aie based on the physical means of inte: 











Fig. 2. 





Junction of the new Mottlau with the old. 





communication so that the divorce of the 
hinterland from its port may well be a matter 
of life and death for the inhabitants of both. 

The older buildings of Danzig mostly date 
from the fourteenth century and the town js 
of great antiquarian interest. The old war 
houses and sheds on the banks of the 
Mottlau (see Figs. 1 and 2) still retain the 
forms given to them by the Teutonic Order 
of Knights at the time of their domination 
(1308 to 1464). From 1360 to 1630 Danzig 
was one of the principal towns of the Han 
seatic League and after the dissolution of that 
league Danzig maintained a commercial union 
with Lubeck, Hamburg and Bremen. Thess 
four towns retained the name of Hansa until 
quite recent times in virtue of that connec 
tion. The tradition of autonomy has played a 
great part in Danzig’s history and to it may 
probably be attributed some of the friction 
with Poland which has now led to so disas 
trous an outcome. 

Danzig occupies an excellent central posi 
tion in the Baltic. It is about equidistant (600 
miles) from Oslo and Leningrad and also equi 
distant (300 miles) from Copenhagen and 
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Stockholm, or again equal distances (450 miles) from Gothenburg 
and Helsinki. The principal products of the hinterland are wool- 
lens from the Lodz area, cotton goods from East Prussia, beet 
sugar from large areas in the Vistula plain and timber from the 
hills. Wheat, flax and hemp are also produced, and the principal 
local manufactures are sugar, dyes, flour, beer and _ spirits. 
Imports are of a general character, but it is naturally one of the 
points for the import of Swedish iron ore. The population is of 
the order of 250,000, 


The Harbour 


The practical limit of the modern harbour is the Breiten- 
bachbruecke (Broad Brook Bridge), about 1 kilometre above 
the junction of the Mottlau with the Vistula. Between this point 
and the mouth, the water area is about 3 square kilometres. 
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This vessel 


draught was 33-ft. and the dredging depth 10-ft. 
remained in use until 1886. 

The two giant drag-suction dredgers ‘‘Chien She’’ and ‘‘Fu 
Shing’ for the dredging of the Yangtze bar in the approaches 
to Shanghai were both built by Schichau at Danzig, but the 
engines were constructed at Elbing. 

The Danziger Werft is not quite so important a firm and no 
particulars are available as to their output, but their yards are 
quite extensive and well equipped. 

According to the German marine annual ‘‘ Nauticus,”’ the 
sea-going tonnage (in and out) at Danzig in 1936, was 
3,295,000 net registered tons, as compared with 4,920,000 at 
Gdynia and 2,727,000 at Koenigsberg. These compare with a 
total of 21,739,000 for the whole of the Baltic ports. In 1937 
there was an increase of over 10%. 


The seaborne goods traffic in 1937 was 
7,201,000 tons at Danzig. 9,006,000 tons it 
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Fig. 3. Slipway in Schichau’s Yard. 
The Harbour Accommodation 

The principal feature of the harbour are as follow:— 

(1) The Free Port Area, a basin about 700 meties by 100 
metres, just inside the mouth, on the left shore. This is well 
provided with bonded warehouses and twenty modern wharf 
cranes. 

(2) The Munitions Basin, about 350 metres by 150 metres, 
opposite the Free Port Area. This is equipped with six cranes 
and railway lines on both sides. This basin is on the Isthmus 
between the Vistula and the sea, known as the Westerplatte. 

(3) The Wharves and Warehouses of Neufahrwasser, on the 
left bank, extending about 1 kilometre, served by a longshore 
siding and six cranes. The pilot station is at the lower end of 
this reach. 

(4) Oil Tank Park just above Neufahrwasser. 

(5) Bulk Goods Basin, on the right bank just above 
Weichselmuende, about 400 metres by 150 metres, equipped 
with six cranes for the handling of ore, metal and coal. 

(6) The Polish Wharves, on the left bank, 43 kilometres from 
the mouth, with six cranes, and railway loop and an oil tank 
park behind. 

(1) The Kaiserhafen, a cut-off in the Vistula nearly 2 kilo- 
metres long. On the right bank of this there are warehouses 
with eight cranes and a railway siding, also a large chemical 
plant. 

(8) The Timber Basin, excavated in the island (Holm) be- 
tween the Kaiserhafen and the Bight of the old Vistula, provi- 
ded with eight cranes.* 

(9) The Shipyards of the two firms of Schichau and the 
Danziger Werft, in the Bight of the old Vistula. There are also 
two smaller shipyards above the island. 

Schichau is the more important of the two firms and they are 
also builders of locomotives and have a large machine works 
at Elbing and a yard at Koenigsberg in East Prussia. They are 
perhaps best known abroad as builders of dredgers, but have 
constructed many merchantmen and warships. Their maximum 
output during the Great War was 60 vessels in 1918, but in re- 
cent years they have rarely exceeded forty, of which some are 
of course small. Their yard is well equipped with a titan 
crane, many erected cranes, six slipways, a fitting-out basin and 
excellent workshops. (See Fig. 3.) 

This firm built the first dredger in Germany, which was an 
oak hulled bucket dredger 70-ft. long by 22-ft. broad, with a 
height below deck of 7-ft. The ladder was in a slit 4-ft. wide at 
the stern of the vessel, with the top tumbler overhanging the 
stern of the vessel, and discharging into a barge laying across 
the stern. A Watt engine of 16 h.p. drove the machinery. The 





Gdynia and 3,657,000 tons at Koenigsberg. 


The outgoing cargo at both Danzig and 
Gdynia greatly exceeds that incoming, the 


quantities of the latter being only 1,516,000 
and 1,718,000 tons respectively for the two 
ports. This is largely accounted for by tle 
more bulky nature of the exports. 

There was about 100,000 tons of cargo ca - 
ried across the Polish Corridor betwee. 
Pomerania and East Prussia in 1939 by tle 
canal system between the Oder and. tle 
Vistula, but this is a matter quite apart froin 
the Danzig water-borne trade. 

The climate of Danzig is pleasant in the 
summer, but can be very severe in the winte . 
It is, however, unusual for shipping to be 
actually stopped by ice. 

While it is futile at the present moment 1) 
forecast the role which Danzig will play after 
the end of the war, it would seem probab! 
that one regime, whatever it may be, will conr- 
trol both Gdynia and Danzig. In such case 
it is rather doubtful if Danzig can ever regai. 
its ancient role as a great port, since its phys.- 
cal disadvantages as compared with Gdynia are very serious. Th 
few extra miles of rail transport are of very little importance as 
compared with the difficulty of making Danzig easily accessib! 
by deep draught shipping, so that it may be feared that it will 
degenerate into a mere coastal port. In so far as its canal po-- 
sibilities remain, this pessimism may be unjustified. 











Oil Bunkering Facilities at Colombo 


Fromn the ‘‘ Annual Report on the Social and Economic Pro 
gress of the People of Ceylon,’’ 1938,’’ published by H.M. 
>tationery Office (price 3s.), it is to be gathered that the Port of 
Colombo is well equipped in the matter of up-to-date oil fuel 
installations for the bunkering of ships. 

The main oil installation aepot, about 92 acres in extent, 's 
situated at Kolonnawa, about 33 miles from the harbour front, 
and various oil companies have erected their own storage and 
distribution tanks there. This depot is divided into a non 
dangerous and a dangerous oil section, and is separated by a 
safety reservation. Three main pipelines are laid connecting 
the discharge berth in the harbour with the main oil depot, two 
for oil fuel and the other for kerosene and petrol. In connection 
with the bunkering of vessels, a measuring tanks depot, about 
19 acres in extent, has been established at Bloemendahl, about 
three-quarters-of-a-mile from the harbour front, and branch pip« 
lines are provided from Kolonnawa to Bloemendahl and from 
Bloemendahl to the bunkering berths. The oil depot is also co1 
nected to the main railway system of the island. Three reii 
forced concrete jetties, two for bunkering purposes and one for 
discharge of oil tankers, have been provided. The outer o1! 
bunkering jetty is capable of accommodating vessels of 500-f' 
length and 26-ft. draught. The inner bunkering jetty is use: 
by barges for bunkering. Vessels of 500-ft. length and 27-ft 
draught can be berthed at the discharge jetty, where the lates‘ 
facilities for discharging oil ships are provided, and vessels of 
deeper draught up to 29-ft. are accommodated at the Gravin: 
Dock Guide Pier. 

The Report also gives the following figures as regards minera! 
oil imports at the port in 1937 and 1938 respectively: Liqui:| 
fuel, 313,942 tons and 418,991 tons; kerosene, 29,467 tons an 
26,705 tons; petrol and benzine, 44,814 tons and 34,777 tons 
The liquid fuel supplied to shipping was 266,670 tons in 193 
and 311,390 tons in 1938. 
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Submarine Sounding by Ultra-Sound 


Waves 


Precis of a Report by M. ERODIADES. 





The problem of determining depths below sea or water 
surface involves the knowledge of the speed of sound in water 
for a given salinity and temperature and the measurement in 
time of the interval between the transmission of a sound 
vibration and its reception after reflection from the bottom. If 
the points of transmission and reception are regarded as identical, 
the depth wiil be:—} (speed of sound x interval in seconds 
or parts of a second). Whilst from theoretical considerations the 
use of low frequencies would be ideal, there are practical 
difficulties which have a harmful effect upon the employment 
of such frequencies in actual workaday sounding. 

The researches of M. Langevin show that in low frequency 
work the results are distorted so as to leave the locality of the 
sounding in doubt. For this reason the Admiralty pattern, 
Challenger Type M.S.10 shallow water sounding gear employs 
a frequency of 16,000 per second and M. Langevin, in his appar- 
atus which exploits the piezoelectric properties of quartz uses the 
40,000 per second resonance frequency of this material. 


14 fer ang 
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7 zero 





Lay-out Diagram of M.S.X. Type Echo Sounding Recorder. 


M.S.10 Gear. 

This apparatus, the result of the joint work and researches 
of British Admiralty experts and the staff of Messrs. Hughes and 
Sons, the makers, has been introduced to French technicians by 
the Societé des Anciens Etablissements, Barbier, Benard et Tur- 
enne, and is recommended for high precision work. 

This is attained by a radial stylus arm, having a constant 
speed, the stylus recording on a moving paper the instants of 
echo transmission and return respectively. The successive 
transmission markings form a zero line whilst the return mark- 
ings combine in a continuous record of bottom surface. Speed 
of stylus arm—and consequently frequency of soundings—is 
about 350 per minute, depending, of course, on adjustments to 
local speed of sound. 

An independent zero-marking system actuated by dry 
batteries marks the paper with standard calibration marks at 
convenient depth intervals as the paper traverses between the 
rollers. 

The diagram 
instrument. 

The stylus arm is driven at the requisite speed by a motor and 
governor system. The stylus is carefully adjusted by spring 
tension to bear upon the wet starch iodide paper in its passage 
across it and any electrical impulse is marked by brown precipita- 
tion at the point. An anti-vegetative element in the solution 
used in impregnation prevents the formation of ‘‘ moss ’’ or 
fungi on the paper in the tank or storage tin. 

When the paper dries, a transverse and very consistent shrink- 
age of 3 per cent. is experienced and dry scales are constructed 
by the makers. 

Recording at half the above scale (about } of an inch to the 
foot of depth) is effected through the gear box mechanism if 
this is desired. 


above shows the salient features of the 
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The full scale record of 12 metres to 4}-in. then gives 24 
metres for the same scale width. 

A phasing arrangement enables the range to be increased by 
75 per cent. increments, i.e., in the above large scale of 0-12 
metres to a second system recording from 10-20 metres. 

The oscillators, or elements embodying the magneto striction 
principle, are identical for both transmission and reception. 

The ‘‘ separation ’’ or distance between the two oscillators of 
a system is a critical matter and, after various trials, it is ac- 
cepted that the ideal ‘‘ separation ’’ is about 5-ft. and the best 
longitudinal position well towards the bows—in so far as this is 
practicable. As to the height of oscillators above the  hu!! 
strakes in an iron or steel vessel (holes would, of course, have to 
be cut in wooden ships), the makers recommend that the wate 
filled tanks bearing the oscillators should have inclined side 
whenever the inclination of the hull plates exceeds 15°. 

To calibrate or test the instrument for correct speed in prac 
tice, a sheet metal air-tight compartment secured to an I-sectio1 
iron bar is lowered to various and well-established levels below 
the oscillators when afloat. This serves as a plane of reflectior 
and the speed of the stylus arm should be so adjusted that th: 
known extent of the movements of the reflector should corres 
pond with the record in scale units. 

Echo sounding is capable of differentiating between differen’ 
bottoms and often shows layering of strata as well as the exist 
ence of metallic or air-filled objects buried therein. 

For example, when sounding in the Great Salt Lake, 
laver of salt about 1 metre thick was discovered and the secon 
echoes, due to the dispersion of sound, were strongly marked 

A continuous and intimate record of the bottom is given an: 
external noises do not affect the super-sonic system. 

It is a very great advantage that the installation of this systen 
in iron and steel vessels does not necessitate their dry docking 

DONALD MACMILLAN, 
Lieut.-Comdr., R.N.R. 








Some Problems confronting the Port 
Engineer” 


MERRILL, Engineer, The Commission of Public Docks, 


Portland, Oregon. 


By A. D. 


In the beginning of waterborne commerce, natural harbours 
were used, and in a great many cases no dockst were built. 
Lighters were used for transferring the cargo from shore to 
vessel where the waters were shallow, and docks were only built 
where the depth of the water made it possible. In the course 
of the transition from sail to steam, it became necessary for the 
economical handling of freight to build wharves, or docks, that 
a steamer could lay alongside of and discharge her cargo, and 
it became necessary for the engineer to use his knowledge to 
meet the forward progress. Now we have still another problem, 
and that is the building of artificial harbours, which has been 
made necessary by the advent of motor trucks and improved 
roadways for the economical transportation of commodities 
raised within given areas and their distribution to world markets. 


Port Terminals 


In the building of these harbours, most of the work is carried 
on by the U.S. Engineers. However, the port engineer, when 
acting as a consultant for a community in the preliminary devel- 
opment of such a project, must consider the balance of the sav- 
ings te the farmer, the manufacturer and the consumer in the 
immediate area served, against the cost of the creation of such 
artificial harbours. After a harbour has been decided upon, then 
comes the problem of the location of a terminal, or dock, and 
the problem of this location needs considerable study, as the 
engineer must take into consideration all possible types of freight 
to be handled, whether by rail or motor truck, for long haul or 
local delivery. There are usually two types of terminals, one for 
the trans-shipment of freight and one to handle local freight. 
But in a great many cases in smaller ports it is necessary to 
combine the two features and too much thought cannot be given 
to this problem. 

At one time docks were built long and narrow, and steamers 
used to shift from one berth to the other for discharging and 
loading. Now it is more economical to build the dock wide, so 
that the vessel does not have to shift. She can place her in- 
bound cargo on one side of the pier, and take her out-bound 
cargo from the other. All this has been made practicable by the 
advent of the four-whceler with tractor, and the lift truck. 


*Paper read at the 26th Annual Convention of the Pacific Coast 
Association of Port Authorities, Oakland, California, August, 1939. 

+Editorial Note.—It is necessary for English readers to bear in mind 
that the term “dock” in this Paper is used in its American sense, as 
a pier or jetty projecting from the “bulkhead” or shore line. Such 
docks are generally constructed in parallel and the water space 
between is called a “slip.” The term “dock” is also applied to 
wharves generally and indicates a structure alongside which crait 
can be berthed. 
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Some Problems Confronting the Port Engineer 


It is the belief of the writer that the problems confronting the 
port engineer in dock construction are continually changing, 
and the problems of to-day and yesterday, while basically the 
same, are changing somewhat due to the difierent methods of 
handling of freight, also the change in available materials. 


Rail and Road Services 
One of the problems confronted by the engineer is the change 
in the method of receiving and shipping freight by land. In 
other words, it has been noticed that a change has developed in 
the receiving of freight from the railroad and the truck.{ Not 
many years ago, 70-80% of all treight received was handled by 
the railroad and about from 20-30% was handled by the truck. 

Now the railroad handles approximately one-half of the freight 
and the truck handles one-half of the freight. This means that 
a commodations for receiving and shipping of freight by truck 
must be increased, and nearly all truck lines will demand, if 
p ssible, tail-gate delivery, which means that a certain amount 
0! the rail accommodation must in some manner give way to the 
ck, 

f tail-gate delivery is not supplied for the truck, it is necessary 
{the truck to drive in the pier or warehouse itself, in order 
t. discharge or receive its freight, thus causing congestion and 
a extreme amount of wear and tear upon the deck of the dock. 
Te deck of the dock, however, is not the only place that 
e treme loads are encountered, for the reason that the trucks of 
t -day carry a load as high as 25 tons and the greater proportion 
« this load is carried upon the rear axle, necessitating a stronger 

k, heavier or closer spaced stringers and a greater unit load 
«the caps and piling. 


Concentrated Loading 

There is one other item that causes extreme wear and tear 

on the deck of the dock, and that is the lift truck. We have 

our district lift trucks which approximate 11,000 Ibs. and with 

tull pay load of 6,000 Ibs. make a total of 17,000 Ibs. in all. 

hen the lift truck is loaded by actual scale test, it was shown 

it 14,000 Ibs. of this load was carried by the front axle and 
caly 3,000 Ibs. upon the dolly, or rear axle, which means that 
ii is possible to have 7,000 lbs. upon the deck between the 

ringers, and this load moving anywhere from 6 to 12 miles an 
liour has a tendency to crush the decking and in some instances 

ear the planks. The engineer, in designing the docks of 
io-day, must consider these features and of necessity build a 
slightly heavier dock. Some of the wear and tear on the deck- 
ing, however, has been eliminated by using an asphalt top sur- 
lace. This is very good when properly laid. Therefore, the 
engineer, in planning dock construction, must allow for the new 
nethods of handling freight. 

Under the present method of handling freight with lift boards, 
ii is very easy for the wharfinger to pile excessive concentrated 
loading on the pier. While the dock is probably designed for a 
600 Ibs. per sq. ft. loading, this excessively concentrated load 
on the pier will often times crush the caps, a little at a time, and 
eventually that portion of the cap bearing upon the pile head 
will become spongy and the moisture in the atmosphere on the 
under side of the dock creeps in, and in a very short period of 
time will cause dry rot. It has been found by the writer that by 
laving a piece of tarred paper, either two or three ply, upon the 
head of the piling and under the cap, the paper will be pressed 
into the wood and keep the moisture out, and thus prevent a dry 
rot from starting, and gives at least one-third more life to the 
pile head and cap. This work applies mostly to untreated 
timbers. However, treated timbers have been observed to rot 
from the same causes. 

Treated timbers used in the construction of docks call upon 
the engineer to balance the question of fire hazards against the 
more rapid deterioration of the untreated timber, and until some 
method of treatment is discovered that will more or less fireproof 
the timbers, the engineer will still have to use his own judgment, 
providing, of course, he is not limited too greatly in the amount 
of money he has to expend. 


Marine Organisms 

The engineer's problem in piling is greatly varied, according 
the geographical location in which he is building. In the 
uthern waters, the principal destructive element is the 
leredo’’ and the ‘‘ Limnoria.’’ The Teredo is very prevalent 
all salt waters. The Limnoria are not very destructive north 
Coos Bay, Oregon, although there are some found in Puget 
und and Willapa and Grays Harbours. These destructive 
‘rine animals are not present in fresh water, and therefore two 
ry distant classes of construction can be carried on—one for 
esh water and one for salt water. In the southern parts of 
e Pacific, it is almost compulsory to use concrete or metal 
ling, while in the northern part of the Pacific, treated piles 
ve proven quite satisfactory, and in the fresh water harbours 
treated piling may be used and receive satisfactory life. In 
| districts, dry rot is one of the things to be considered and 





zIn English terminology, lorry or road vehicle, as distinct from the 
ilway wagon, 
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guarded against, and this is only accomplished by extreme care 
in the selection of the timbers, proper drainage, keeping out un- 
necessary accumulation of rubbish and gathering between the 
rails and upon the timbers below which retain moisture, or using 
the more expensive method by treating the timbers against dry 
rot, of which there are several methods. 

There is one other destructive element which appeared in the 
Columbia River district in the last five years, and that is the 
‘“‘Termite.’’ The Termite is extremely destructive and dangerous 
because of the fact that he does not make his presence known 
until the timber is ready to collapse. Considerable study has 
been made by the writer of the habits of the Termite, and it has 
been found that he very seldom makes his own hole to start 
work upon a piece of timber. In the Portland district there 
appears to be a small green beetle which bores a hole approxi- 
mately the size and diameter of a B-B shot, about three-quarters 
of an inch deep, in the timber in which the beetle’s eggs are 
laid. The Termite, when he takes wing, flies about, finds one 
of these beetle holes and crawls in, starting to work; and it has 
been found from this one hole (the only one that could be found 
on the outside of the timber) that the timber was completely 
channelled for as much as five or six feet with a colony of 


Termites which would fill a one pint measure. This particular 
timber was 40-ft. above the deck of the dock and used as a 
cargo mast, and this timber was coated with creosote. The 


other method of operation of the Termite is for them to go into 
the end grain of the timber, principally posts where they rest 
upon some other member, very seldom entering a post that has 
full bearing, which would show how important it is to cut a 
timber square and have a tight fit. 


Fire Risks 


In recent years there have been some very disastrous fires, 
most of them starting on the under side of the pier, which is 
from a fire-fighting angle an extremely hard place to reach. As 
piers are generally one ship’s length, or 500-ft. long, it is a very 
easy matter for a fire to start and create a draught which would 
spread the fire the full length of the pier in a very short time; 
therefore, showing the need of draught curtains being built to 
hold down spread of fires due to draught, and to maintain these 
draught curtains in good order, because if they are not in good 
order they are useless. It also shows the necessity of installing a 
sprinkling system on the under side of the dock, which the writer 
believes are just as necessary, if not more so, than those installed 
under the roof. The writer believes it would be a good idea for 
the Chairman to set up a committee and to report to the Associa- 
tion on fire prevention, even though the American Association of 
Port Authorities already have such a committee. 

Dredging Operations 

In some localities the engineer is hard pressed to maintain 
an adequate depth of water in the slips or on the pier heads. 
This is generally due to the fact that unnatural harbours are 
created tor the economical handling of cargo or commodities 
raised in the immediate vicinity of the port, and when these 
harbours are created, the engineer as a rule is not given ver 
much consideration as to its location, and he only hears from 
it after the harbour is built and the docks are constructed. After 
starting to use the piers for ocean commerce, they work fine for 
a year or two. Then the steamship company or the trade 
changes, and deeper draft vessels desire to enter the port and 
occupy the docks. The engineer is then confronted with the 
fact that he has to do some dredging in order to accommodate 
the deeper draft vessels. When this happens, he wonders 
whether proper records have been kept of the driving of piling, 
so that he may know whether it is possible to dredge for deeper 
water without injuring the safety of the cargo upon the dock. 
Some harbours, of course, do not have this problem to contend 
with, but there are a great many on the Pacific Coast which 
have. Therefore, the change in the design of vessels, the change 
of methods of handling of cargo and the change of land trans 
portation have caused a great many piers to become obsolete, 
and it has become much more difficult for the engineer to pre- 
dict the future in this respect beyond a period of 10 years, and 
a dock must be built for at least 25 to 30 years of use in order 
for it to be economical. 

Therefore, it is necessary for the engineer not only to guard 
against obsolescence, but he must also design in such a manner 
that repairs may be economically made and alterations effected 
to meet the change of times. 








Customs’ Documentary Delay at Liverpool. 


Reference was made at a recent meeting of the Birkenhead 
Chamber of Commerce to the delay entailed at Liverpool and 
Birkenhead Docks in clearing goods off the quays and it was 
stated that efforts had been made to get Customs pre-entry 
cocuments passed through more expeditiously. There had in 
ccnsequence been some acceleration with a resultant improve 
ment. 
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View of the Floating Dock leaving 


the River Tees on its way to Durban. 


The New Floating Dock at Durban 


gy bk. H. SALMON, D.Sc., M.Inst.C.E. 
HE harbour facilities at the Port of Durban have Durban; such a docking took place immediately on the floatii g 
{ recently been increased by the installation there of a  dock’s arrival at Durban for the purpose of examination a1 

floating dock of 4,000 tons lifting power, built tc the painting. It was found to be in excellent condition after ji 

order of the South African Railways and Harbours long voyage. 
Administration by Messrs. Furness Shipbuilding Co., Ltd., of The principal dimensions of the new dock are:— 
Haverton Hill-on-Tees, to the designs of Messrs. Clark and “ae 
Standfield, of Westminster. The dock was towed from the Tees Overall length 350 ¢ 
to Durban via the Suez Canal by Messrs. L. Smit & Company’s Overall width a 8s 
tug ‘‘ Roode Zee,’’ and arrived there on December Ist, 1938, Clear width of Dock between fender TS 63 1i 
the voyage of 7,000 miles taking 85 days in all. The official Overall depth of Pontoon at centre 9 ( 
trials took place at a temporary berth in the Spring of 1939, Overall length of Side Wall ... 2 oe: ee 325 | 
when the test ship ‘‘ Oceanus,’’ 278-ft. by 46-ft., a dredger Overall height of Side Wall above outer edge of 
belonging to the South African Railways and Harbours, was Pontoon Be 27 | 
lifted in a time of 82 minutes. The dock has now been moored Overall width of Side W all at ‘base a2 *« 
at its permanent site, and a brief description of it may be of Overall width of Side Wall at Top 8 0 


interest. 
The Dock Structure 
The dock is of the ‘‘ Box ’’ or non-self-docking type, 
the pontoon, and the side walls built on to the same, 


in which 
form a 





th 


When sunk to a depth over keel-bloc bie of 17-ft. 6-in. 
corresponding freeboard of the side wall is 5-ft. 

As will be seen from the General Arrangement drawing of th 
dock, reproduced on the next page 


», the pontoon is rectangular i 






































































complete single structure, thus combining the advantages of plan. There are three longitudinal bulkheads, a central o1 
simplicity of construction and strength as a whole. When and two intermediate bulkheads, one on either side of the centr: 
necessary, it can be docked in the large Graving Dock at bulkhead; the intermediate bulkheads are watertight, thi 
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New Floating Dock at Durban—continued 


dividing the dock in the transverse sense into three divisions. 
tive transverse watertight buikheads divide the pontoon, in the 
longitudinal sense, into six divisions, thus making 18 water- 
tight compartments in all. 

The siae walls are similar to one another, except that the port 
wall carries the valve house on the top deck at the centre, and 
the main machinery on an internal watertight deck. The usual 
painting and shoring stages are provided. 

The dock is intended to deal with the smaller vessels of all 
types using Durban Harbour, including dredgers and whalers, 
either singly or two or four together, and this feature has 
largely governed the design. Thus the dock is provided with 
one central line and two side lines of keel-blocks. One larger 
vessel can be docked on the central line, and two (or alterna- 
tively four) smaller vessels simultaneously on the side lines. 
The central line keel-blocks are of pitch pine and fixed in posi- 
tion, but the bases of the side lines are of welded steel and the 
blocks are movable. In addition to the keel-blocks, the dock 
is equipped with 38 bilge-blocks, adjustable from the top deck, 
for use in docking the larger vessels on the central line; whilst, 
for the purpose of docking expeditiously smaller vessels on the 
side lines, the dock is provided with twelve special mechanical 
bilge-shores as shown in the end view on plan. These are 
worked from the top deck by means of mechanical gear, and 
are particularly useful when docking Antarctic whale-catchers, 
which have a large rise of floor. The average dead weight of 
these vessels is about 650 tons, and they can be docked four 
at a time, two on each side line. 

The mechanical side-shores, which are four in number on 
each wall, also to be seen in the end view, are of the double 
type, the ends of the timber shores being connected together by 
a vertical timber, again with the intention of dealing with 
vessels of varying size and type. 

A pair of flying gangways, which afford communication when 
closed, from one side wall to the other, are fitted at the bow end 
of the dock. 

Dock Equipment 

Four electric warping capstens are provided, one at each end 
of the top deck of each side wall. These are of the self-con- 
tained type, and are capable of exerting a pull o&3 tons at 60-ft. 
per minute. 

An electric travelling portal crane of the mast type is in- 
stalled on the starboard wall. This is capable of lifting a load 
of 3 tons at a radius of 42-ft., corresponding to 2-ft. beyond the 
centre line of the dock, and 5 tons at a radius of 25-ft. The 
speeds of operation are as follows:— 


Hoisting, with 5-ton load, 60-ft. per minute. 
Hoisting, with 3-ton load, 100-ft. per minute (by change gear). 
Slewing, with either load, 1 rev. in 2 minutes. 
Jib adjusting (no load), 25-ft. per minute measured horizontally. 
Travelling with 5-ton load, 60-ft. per minute. 


The crane was supplied by Messrs. Stothert and Pitt, Ltd.. 
of Bath, who also provided the capstans. In order that at any 
future time a crane could be installed on the port wall, crane 
rails are fitted on both walls. 


Electrical Installation 


All the machinery of the dock is driven electrically, the cur- 
rent coming from the shore. This is supplied at 6,600-volts, 3- 
phase, 50-cycles, to the sub-station on shore, where it is trans- 
formed to 380-volts, the transformer having a normal rating 
of 400 kva. Frem the sub-station, the current is carried on 
board the dock by submarine cables to the main switchboard 
in the switchboard room, and is thence distributed to the power 
units of the dock. 

The main switchboard is of the metal clad, draw-out pattern, 
equipped with oil-immersed feeder switches; an auxiliary power 
switchboard on the starboard wall fed by a cross dock cable 
from the main switchboard supplying the power units on that 
wall. 

The whole of the electrical installation was supplied by 
Messrs. The British Thomson-Houston Company, Ltd., includ- 
ing the 15 main and auxiliary motors. 

Pumping Machinery. 

The pumping machinery consists of two separate installa- 
tions, each comprising two electric motors driving vertical 
spindle centrifugal pumps. Each installation is arranged to 
empty one half of the dock, but the two are inter-connected. The 
combined plant is capable of lifting a vessel drawing 17-ft., and 
of a displacement of 3,000 tons, within a time of one-and-a- 
half hours. 

Each of the four main motors, which are slip ring induction 
motors of the vertical type, is of 45 b.h.p. They are started 
and stopped from the valve house by a push-button (remote 
control) system. The starters are of the automatic contactor 
type. The speed of these main motors is likewise controlled 
from the valve house by means of master controllers giving a 
range of speed from 582 to 436 r.p.m. 





The four main pumps are of the conical flow type, with 18-in, 
diameter suctions anu 1io-in. diameter discharges. ‘hey were 
provided by Messrs. W. H. Allen, >ons and Co., Ltd., of bed- 
tord, and are capabie ot delivering 28 tons of sea water per 
minute against a mean head ot 1o.4-ft., or 21.4 tons per mun- 
ute against a nead ot 24.5-ft., with a maximum efficiency of 
84%. 

‘Ine pumps are seated on the main drain situated at the 
bottom of the dock, from which distributing pipes lead to the 
watertight compartments. The compartment vaives governing 
these pipes are operated, through a system of rod and cranks, 
by levers placed in the valve house. Ihe valves were made by 
Messrs. J. Blakeborough and Sons, Ltd., of Brighouse. 

A “ Reavell’’ two-stage, direct driven vertical cylinder, 
water-cooled, air compressor is installed in the port wail, cap- 
able of compressing 400 cubic feet of free air per minute to 
100 lbs. per square inch. The 100 b.h.p. slip ring induction 
motor is automatically controlled. An air service running 
along each side wall is provided. 

A 9-in. by 9-in. vertical duplex electrically-driven purnp, 
made by Messrs. Dawson and Vownie, Ltd., of Ciydebzank, 
Glasgow, is installed for fire and washing-down purposes, <ap- 
abie of discharging 450 gallons per minute to a heighc of 200-tt. 

four watertignt piug switcn boxes are ntted on we port wall, 
to which welding macnines can be connected. 

An electric lighting installation is provided, the 110-vc Its, 
50-cycles, A.C. current used being supplied through a 45 kVA 
auxiliary transformer situated in the switchboard room. ‘he 
lighting equipment inciudes standards erected on the top dick, 
well flood 1amps fitted under the projecting platform on the top 
deck, and auxiliary lighting for repair work from plug sw tch 
boxes fitted to each side wail. 

For the purpose of indicating in the valve house the depth of 
water in the different compartments of the dock and the depth 
of water over the keel-blocks at each end of each wall, an in- 
stallation of Messrs. Kelvin, Bottomley and Baird's ‘‘ Pneumer- 
cator ’’ indicators has been provided. 

The dock is equipped with all the usual fittings, such as | ol- 
lards, fairleads, ladders, etc., and a complete telephone serv ice 
is installed. 

The mooring of the dock is effected by a special system of 
stud link cables, which are led through hawse pipes to cable 
stoppers riveted to the pontoon deck, and attached to perman- 
ent anchor blocks, which latter were provided and laid by the 
Owners. 

The interests of the South African Railways and Harbours 
Administration were represented, while the dock was in course 
of construction in this country, by Mr. T. C. Swallow, 
M.I.Mech.E., Advisory Engineer to the High Commissioner for 
the Union of South Africa in London; and during the official 
trials at Durban by the Harbour Engineer, Mr. D. E. Paterson, 
the Port Captain at Durban, Captain J. E. Eaglesham, and the 
Supervising Marine Engineer, Mr. S. J. Harrison; the Contrac- 
tors were represented by their- Agent in South Africa, Mr. 
J. W. Saaler, M.I.E.E., of Johannesburg, and Mr. David King. 








Port of London Authority Appointments 





Mr. Robert Letch has been appointed Assistant General Man- 
ager to the Port of London Authority, having previously been 
Chief Assistant to the General Manager. He is also acting as 
Port Food Movement Officer under the Ministry of Food. 

* * * * 


Mr. T. W. Rowlatt has succeeded Mr. J. G. Braithwaite (who 


has retired) as Treasurer to the Authority. 
* * * * 


The Authority’s Chief Police Officer, Major W. H. Webster, 
C.I.E., has been appointed Security Control Officer for the Port 
of London. 

* * * * 

Mr. E. Kingsley Holmes, succeeding Mr. A. E. Wildey, has 
become Press Officer to the Authority. He was at one time 
Personal Assistant to the General Manager. 





Obituary 


The death has taken place of Mr. David Quintin Bell, 
Assoc.M.Inst. C.E., who was in the service of the Clyde Naviga- 
tion Trust from June, 1906, to December, 1916. For the last three 
years of the period he was Resident Engiaeer in charge of the 
reconstruction of Kingston Dock. Later he was connected as 
managing director with Messrs. C. and H. Crichton (1921), Ltc., 
engineers and ship repairers, of Liverpool. 

* * * * 

Captain William Roberts, who was Dockmaster at Avon- 
mouth under the Port of Bristol Authority for 17 years up o 
his retirement in 1929, has died at Clifton, Bristol. 

















February, 1940 THE Dock AND HARBOUR AUTHORITY 


New Floating Dock at Durban—continued 
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General View of the Dock. 

















View of Dock nearing completion. 
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Notes of the Month 


February, 1940 





New Icebreaker on St. Lawrence River. 


The Department of Transport of the Dominion of Canada 
has acquired a new ice-breaker, named the “‘ Ernest Lapointe ’’ 
after the Minister of Justice, for use on the St. Lawrence River. 


Dublin Port Traffic. 


At the annual meeting of the Dublin Port and Docks Board, it 
was announced that during 1939 the total tonnage which entered 
the port and made use of the quays, jetties and equipment was 
2,774,444 tons net as compared with 2,881,768 tons net in the 
previous year—a decrease of 107,324 tons net. 


Mersey Dock Board Appointments. 


At a meeting of the Mersey Docks and Harbour Board at the 
end of December, Sir Richard D. Holt was re-elected chairman 
for the ensuing year and Sir Thomas A. L. Brocklebank was re- 
elected vice-chairman. The Ministry of Transport have 
nominated Mr. T. Stone to represent the Ministry on the Board. 


Copenhagen Port Finance. 

The Copenhagen Port Authority have received financial 
returns which show thai, contrary to expectation, the income 
of the authority has hardly been affected by the war but 
remains practically unchanged from 1938. In view of this 
situation it is calculated that the income for 1939-40 will exceed 
the estimate by about 1,000,000 kroner. 


Modernisation of New York Pier. 


The reconstruction and modernisation of Pier No. 45 on the 
North River, New York, has just been completed. It replaces 
two earlier structures, Nos. 44 and 45 which, built as far back 
as 1890, have been entirely removed. The new pier has been 
in partial use since March, 1938. The total cost of the sub- 
structure has been $372,000 and of the superstructure $965,000. 


The Proposed Bristol! Channel Dry Docks. 


Notwithstanding reports which have appeared in the press to 
the effect that a deputation had waited on the Government to 
urge the provision of additional dry dock accommodation in 
South Wales, a statement recently made by Councillor George 
Williams, Chairman of the Industrial Council, shows that no 
such step has been taken and that the matter is in abeyance for 
the time being. So far the existing accommodation, though 
more in demand since the outbreak of war, has proved adequate 
for present needs. 


Somaliland Port Development. 


It is reported that considerable attention has been and is 
being given by the Italian Colonial Government in Somaliland 
to port improvements. A pier has been constructed at Merka, 
another of reinforced concrete at Brava and piles are being 
driven for a third at Chisimajo. The pier at Merka will enable 
vessels to use the port even during the monsoon period. Traffic 
at all three ports is stated to have increased steadily during the 
past few years and further increases are expected, especially in 
the export of salt. 


Port Works in Mexico. 


In his recent report on fiscal affairs to the Mexican Congress, 
the President, General Cardenas, stated that ‘‘ port works were 
continued at Progreso, Acapulco and Mazatlan; dredges and 
other machinery already purchased are being awaited in order to 
intensify works on several ports.’’ He gave the amount ex- 
pended on dredging and construction of piers and breakwaters 
in seaports during the year as 5,810,555.71 pesos and on the 
nydraulic channelling of rivers and lakes as 4,508,721.58 pesos. 


Port Development at Portland, Victoria. 


It is announced that the existing wharves at Portland, Vic- 
toria, Australia, are to be extended at a cost of £80,000, in 
order to accommodate the largest cargo ships in the Australian 
trade, which draw up to 36-ft. of water. The Public Works 
Committee has already recommended extensions costing £8,000 
to provide accommodation on the North side of the pier. In 
a statement to the committee, Mr. D. Stevenson, the chief 
engineer of the Public Works Department, pointed out that 
circumstances had made Portland no longer a wheat port, but 
only for meat exports and oil imports. The proposed extensions 
will include a new berth on the North side of the pier for 
vessels drawing 36-ft., one for vessels drawing 32-ft., and one 
for vessels drawing 25-ft., and on the South side one berth for 
vessels drawing 36-ft. The linear extension of the pier will 
amount to 600-ft. Dredging is an essential item and provision 


would be made to the extent of £15,000, utilising intermittently 
the services of a dredger engaged on work in the West Channel, 
Port Phillip Bay. 





Congestion at the Port of Gothenburg. 


During the month of December heavy congestion was reported 
at the Port of Gothenburg, due to sudden and unexpected in- 


creases in traffic. Coal and coke imports are stated to have 
gone up and the rail facilities proved inadequate to cope with 
them quickly enough. 


Proposed New Swedish Canal. 

A new ship canal is in course of construction across the 
Falsterbo Peninsula with the object of providing a safe route to 
the Baltic without the necessity of passing through the shallow 
territorial waters round the Peninsula, which restrict the avzil- 
able draught. Dredging operations are in hand. 

Pittenweem Harbour Repairs. 

The Fishery Board of Scotland has under review the question 
of a grant for special repairs to Pittenweem Harbour. When in 
application was first made, the Harbour Trustees were informed 
that as the work was of the nature of ordinary repairs, 0 
financial assistance was available. 

Fort Expansion at Aalborg. 

A scheme for the extension of the port estimated to cost 
1,570,000 kroner and to be spread over a period of 3 years | as 
been approved by the municipality of Aalborg in North Jutla: d, 
Denmark. The programme includes the enlargement of ‘he 
fishery harbour, the construction of 1,000 lin. ft. ot new quaya e, 
the erection of a warehouse and the re-modelling of the 1 iil 
tracks and sidings adjacent to the quays. 


New Dry Docks at Hawaii. 


Contracts for the construction of two large dry docks at Pe tl 
Harbour, Hawaii, have been assigned by the United States Nay 
Bureau of Yards and Docks, the total cost being 6,259,000 
dollars. Work has already been commenced and will take thi ce 
years to complete. One dock will be 1,000-ft. long and will be 
able to accommodate the largest warships afloat, and also the 
projected 45,000 ton battleships. The other dock will be 500-'t. 
in length. 

Obstruction in Entrance Channel of La Plata. 

The sinking of the sand barge “ Pringles ’’’ in the entrance 
channel of the Port of La Plata, at the end of November and 
only removed towards the end of the year, caused some serious 
inconvenience and delay in shipping movements with risk of 
congestion at the Port of Buenos Aires. The authorities, in 
order to relieve the situation, set about the dredging of an 
emergency waterway which was completed before the obstruc- 
tion in the main channel was cleared. The emergency channel 
was not so readily navigable as the normal route. 


Steam Tug Required for Egypt. 

His Majesty’s Consul-General at Alexandria reports that the 
Alexandria Ports and Lighthouses Admin.stration is calling for 
tenders for the supply and delivery of one twin-screw steam tug 
for use in salvage, towing and fire fighting and having a length 
between perpendiculars of approximately 140-ft. Tenders 
should be addressed to the Director-General, Ports and Light- 
houses Administration, Alexandria, by whom they will be 
received up to noon on the 25th February, 1940. A copy of 
the specification and general conditions of tender, together with 
a drawing, may be loaned from the Department of Overseas 
Trade (Room 75—Ist Floor). All telephonic communications 
with the Department of Overseas Trade in regard to this tender 
should be addressed exclusively to Extension 508. 


Port of Dublin Annual Meeting. 


At the Annual Meeting of the Dublin Port and Docks Board 
on January 11th, Capt. Alan Gordon was unanimously re- 
elected chairman and Mr. Percy McGrath, vice-chairman. 
Speaking from the chair, Capt. Gordon said that though the 
war must inevitably affect it, he had every confidence that the 
port of Dublin, recognised by shipowners as an adequately- 
equipped, first-class port, would carry on thoroughly satisfac- 
torily and on a sound basis. It was a matter of considerable 
regret that the transatlantic passenger service, the affairs over 
which the Board had no control, ceased altogether during the 
year. The total net register tonnage which entered the port and 
made use of the quays, jetties and equipment during 1939 w.s 
2,774,444 tons as compared with 2,881,768 tons in the previorls 

ear—a decrease of 107,324 tons. Capt. Gordon announc d 
that it had been decided to promote a private bill in Parliame 1t 
to transfer unexpended borrowing powers to works which wou d 
be suitable and which would fit in with the scheme of develo )- 
ment of the port in the future, and would put the Board in a 
position immediately to exercise their power of borrowing. 
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The Inception and Development of a 


Notable Indian Harbour 
The Port of Madras 


The Chairman and the Trustees of the Port of Madras have 
issued a very informative and attractive booklet of 25 pages 
viving particulars, with a plan and photographic illustrations, 
respecting the trade and shipping accommodation at the chief 
harbour on the Coromandel Coast of India. 

As regards position it is pointed out that the hinterland com- 
munications of the place make it the most accessible port of 
Southern India, since it is backed, not by a range of hills, but 
y a broad, rich plain, from which the great plateaux of 
Southern India, including the important States of Mysore and 
Hyderabad, are reached by easy gradients. 
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of raids from Tippoo. But no harm came of this daring move 
into the open country, and the second Lord Clive must rank 
with Francis Day, Mr. Parkes, and Sir Francis Spring as one 
of the makers of Madras Harbour. 


The Masulah Boats 


From the end of the 18th century goods were landed on the 
strip of beach opposite the Custom House instead of at the Fort; 
but they were still brought ashore by masulah boats which 
flourished exceedingly. In fact one of the great objections raised 
to the first plan of building a harbour was that it would deprive 
the boatmen caste of their means of making a living. On the 
other hand, the great reason which induced the Chamber of 
Commerce in 1868 to press for the building of a harbour was 
the exceedingly good living which these boatmen were making. 
They had a magnificent monopoly, being a closed caste and 
quite indispensable, as nothing but a masulah boat could live in 
the surf. They charged what they liked, five, six, and even ten 
times the regulation fares; and they also took a very heavy toll 

















Boat Basin and Springhaven Whari, Madras Harbour. 


The meteorological conditions are described as favourable. 
Little affected by the South-West Monsoon, there are no long 
rainy periods, but short, sharp bursts of rain only, during the 
last three months of the year with occasional storms at other 
times. Cyclonic disturbances are sometimes intense in the Bay 
of Bengal, but, when severe, their centres seldom pass within a 
hundred miles of Madras. Being forecast well in advance, ships 
have little difficulty in avoiding them. When caught at Madras, 
they either ride them out in the enclosed harbour, or if they 
prefer, they can easily get away to sea and avoid the storms. 

There is an interesting review of the history of the port and 
its early development from which the following extract is re- 
produced. 

Fort St. George 

The first Madras Harbour was Fort St. George founded by 
Francis Day in 1639 on a sand bank at the mouth of the Cooum 
River to provide a safe place for the ships and trade of the 
Honourable East India Company. It had no very obvious 
natural advantages; the history of the port is the story of the 
development of these by the ingenuity of man. The first fort 
was a small square, with a bastion at each corner for defence, 
containing the Company’s offices and warehouses; the Com- 
pany’s officers at first were lodged in huts outside. There was 
no harbour at all in the usual sense, no pier or jetty even, noth- 
ing but beach and very little of that. There was no trade, of 
course, in stormy weather; ships avoided the monsoon months. 
in fine weather they lay at anchor outside the surf, and goods 
and passengers were all landed by masulah boats on the strip 
of beach in front of the Fort. There was nowhere to put the 
‘oods; they were piled on the sand till they could be carried in 
hrough the Sea Gate, past the inspection of the Sea Customer, 
inder the eyes of the merchants on the verandah of the Com- 
nercial Exchange (now the Officers’ Mess) and stored in the 
‘ompany’s store rooms, on the ground floor of the Fort houses, 
he first Harbour warehouses. 

The trade of Madras had constantly outgrown its premises: 
n 150 years the Fort became much too small to hold it, and 
xpansion was necessary. In 1794 the Governor, Lord Clive, 
noved the Sea Customers’ office away from the Sea Gate to its 
resent site, about a mile further along the beach. Merchants 
were much alarmed as, of course, goods had to be landed where 
ithe Custom House was, and it was considered most unsafe to 
<eep goods in such an exposed spot; Madras was still in danger 


on all goods in the way of damage and pilferage. The loss in 
this way between ship and shore was esumatea at 90% of the 
loss on the whole voyage, and at 20% of trade profits. 

For this reason in 1868 the Chamber of Commerce urged on 
Government the construction of some sort of harbour to protect 
ships trom weather and from the extortions of boatmen. A 
Committee was appointed to report, which was strongly in favour 
of building something, but mucn divided on the question whether 
it should be a closed harbour, or a long breakwater parallel with 
the coast, keeping the force of the waves off the ships lying in- 
side it. The majority was ‘‘ strongly of opinion that no closed 
harbour at Madras, however ingeniously constructed, could be 
prevented from shoaling up,’’ nor could they believe that any 
basin could be kept open by dredging. The President of the 
Committee, however, was ot the opinion that no sand at all 
would pass the mouth of an enclosed harbour, and that there 
would be no necessity whatever for dredging. The clash of 
opinions is characteristic of the early history of the Madras 
Harbour; experts and boards of experts have reported with the 
utmost confidence in completely opposite senses, and the Gov- 
ernment has steered its way as best it might between the Scylla 
and Charybdis of high engineering authority completely ‘un- 
acquainted with the place and the vehement opposition of local 
experts. 

The Breakwaters 

The first idea was a breakwater, 1,200 yards from the shore, 
extending from opposite the Lighthouse to opposite the Railway 
Station at Royapuram, with guns mounted on it for defence. 
After much contradictory reporting by experts, however, they 
adopted a plan by Mr. Parkes, who had been very successful at 
Karachi, but had not at that time even seen Madras. He pro- 
posed a pair of breakwaters, 3,000-ft. apart, stretching out sea- 
wards parallel to one another for a length of about 3,000-ft., 
and then curving round towards each other till they left an 
opening of 515-ft. between their pierheads. This work was 
begun in 1877, but met with much tribulation. First it was in 
danger from the Viceroy, Lord Lytton, who was strongly of the 
same opinion as the Directors of the East India Company 230 
years before, that Madras was not worth the money that was 
being spent on it. He wanted the whole thing abandoned at 
once, but was overruled by the Secretary of State, and the work 
continued. After the Viceroy came the cyclone. In 1881 a 
storm destroyed a large part of the unfinished work, wrecking 











THE Dock AND HARBOUR AUTHORITY 


Port of Madras—continued 





February, 1940 











sore he te al tye 








Png 








Rod = amet “ 
Lipp eae Scat Mente 
ays oe ¥ et a Pe: 
Pe WA A os ee 










TZ: mesma 
ae 











View of the South Quays, Madras Harbour. 


much of the piers, rolling the two Titan Cranes into the harbour 
and sinking tne two smail ships which lay at anchor inside. This 
was hardly surprising, as the walls were only designed to be 
24-ft. above the surtace of the water at ordinary times, there 
were no wave-breaker blocks and the entrance faced due east, 
exposing the still unfinished harbour to the full torce of the 
waves. 
The North Entrance 


It was after this storm of 1881 that the question of chang- 
ing the entrance to the north-east corner of the harbour was 
raised. Again the experts girded themselves for battle; a com- 
mittee of distinguished engineers in England declared that it 
would be impossible for a ship to get in and out of the harbour 
at the north end, as the prevailing wind for two-thirds of the 
year was from the north; while the Captains of the P. and O. 
and British India Lines unanimously agreed that it would be 
perfectly easy as the prevailing wind was from the south. The 
Government of Madras, with all the local engineers, pressed 
strongly for the northern entrance, with a protective 
arm as at present; but they were overruled by the 
Secretary of State, who insisted that Mr. Parkes should 
complete his plan with the entrance on the east; and 
later recommendations in favour of the north-east corner 
were met at home with the same refusal, until in 1904 the real 
maker of the Madras Harbour, Sir Francis Spring, came on the 
scene. He carried out the change which had been finally re- 
commended by a Committee which sat in 1902; the new north 
entrance was opened in 1910, giving for the first time calm water 
inside the harbour and making it possible to replace the jetty 
and beach by a line of quays. Further, he dug out the boat- 
basin on the south side of the harbour and added the timber 
pond and slipway; and he began the construction of warehouses 
and railway lines and the provision of cranes and other facilities, 
which had been steadily developed since. As he foresaw, the 
trade of the port increased enormously as the result of these 
improvements. 


Sand Accretion 


Nature, moreover, which had done nothing for the port of 
Madras in its infancy, relented before these efforts of man and 
began to help. The gloomy prophecies about dredging diffi- 
culties were all falsified; it has been possible for many years to 
keep the harbour clear at an unusually low cost, though there 
are indications now that more eleborate dredging will shortly 
be required. A result of the port construction was the growth 
of a great sand accretion to the south of the harbour; in place 
of the old narrow strip of beach in front of the Fort, where the 
waves frequently dashed into the moat, is now a wide stretch 
of sand along the front of the major portion of the City. A part 
of this has been used for harbour warehouses, offices, workshops, 
railway yards, storage grounds, houses and playgrounds; much 
more is still available the gift of the Harbour to the City to use 
as it will. 





The history of the Port of Madras is the story of the develop- 
ment, not so much of the harbour in the old-fashioned sense, 
where small ships may run for shelter in sudden storms, as of a 
modern port, a centre of trade with easy communications to the 
surrounding country and up-to-date equipment and facilities. 
It is not a natural harbour improved by man, but a man-made 
harbour improved by nature. 








Legal Notes 
(By our Legal Correspondent). 


Liability for Defective Berths. 

This subject has on several occasions been a topic of comment 
in these Notes, and attention is again directed to it by the case 
of Ravelston S.S. Co., Lid., v. L.M.S. Railway Co., which was 
tried in the Court of Session at Edinburgh in December last. 
Damage to vessels through the alicged defective condition of 
docks or berths has given rise to considerable litigation and still 
continues to do so, sometimes with results unfavourable to the 
Dock or Harbour Authority concerned. 

In the case mentioned, the Ravelston Steamship Company sued 
the London Midland and Scottish Railway Co., owners of the 
Carron Dock, Grangemouth, for £3,500 damages in respect of 
injuries suffered by the S.S. ‘‘ Ravelston ’’ when she grounded 
in the Railway Company’s Dock. The ‘“‘ Ravelston ’’ (2,085 
tons gross) with a cargo of timber from Sweden was proceeding 
through the Carron Dock to her allotted berth when she 
grounded and was badly damaged. The Plaintiffs alleged that 
the grounding was due to the default of the Defendants in fail- 
ing to ensure (a) that there was sufficient water in their dock 
and (b) that the bottom of the dock was reasonably safe for 
vessels which were invited to berth there. 

At the trial, after three days’ evidence, the parties came to a 
settlement, and in pronouncing judgment accordingly, Lord 
Moncrieff said that the Defendants had failed to take reasonable 
care to provide safe access to the berth assigned to the steamer 
and were liable to the Plaintiffs for the damage occasioned by 
their failure. It is easy to be wise after the event but it seems 
a matter for regret that this result would not have been attained 
without involving the dock owners in so much time, trouble and 
expense. 

In the majority of cases of this kind which come before the 
Courts, the decision is in favour of the defending Dock Owners, 
from which fact the inference may fairly be drawn that most 
owners of docks and berths fulfil their obligations to ships using 
the berths, or, when they have failed to do so, admit their de- 
fault and satisfy the claim without recourse to litigation. 

The legal position of Dock and Harbour Authorities is clear 
and well established, and the rule of law is simple. The owner 
of a dock or harbour is bound to exercise reasonable care in 
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Legal Notes—continued 


maintaining the dock or harbour in a safe condition. An au- 
thority conscientiously fulfilling this duty would not be 


responsible for dangers due to causes outside its control, such 
as suddent abnormal alterations in a river bed, but ‘‘ reasonable 
care ’’ would include notification to ships of the existence of 
any such dangers and the taking of the necessary steps to ascer- 
tain the existence of the danger. 

Contrary to popular opinion, the law is usually both plain 
and sensible, particularly the Common Law, which has been 
built up and explained and consolidated by innumerable deci- 
sioas of the Courts over a long period. These columns have 
contained brief reviews of the principal leading cases such as 
Metcalfe v. Hetherington and Gibbs v. Mersey Docks and 
Hurbour Board, and trom time to time attention has been drawn 
io current decisions of the courts, in which it has _ beea 
sh wn that the iaw is laid down without ambiguity and ex- 
en plied with consistency. The difficulty usually lies in the 
application of a general rule of law to a particular case, because 
it s seldom that all the facts in any two cases are identical. 
Himan nature and ingenuity take advantage of the variations 
in the circumstances and endeavour to evade or twist the law 
to swt individual ends. 

Definition of ‘‘ Reasonable Care ”’ 

‘he only legal point which gives rise to real doubt is the 
d: ‘inition of ‘* reasonable care.”’ The difficulty is however 
n ore apparent than real, and is little more than a technical 
¢ ibble used to prop up a weak case. In those instances where 
t » degree of reasonableness required is questioned, the reports 
o. the cases show that the Courts rarely have difficulty in com- 
ii , to a decision. The issue of this Journal for January, 1938 
c tained a review of the case of Owners of S.S. ‘‘ Neptun’’ v. 
kL «mber Conservancy Board, where genuine difficulty arose in 
d ermining the reasonableness of the care necessary to keep 
ss ec an estuary notorious for the unstable character of its 
c innels and sands. In that case the Court formulated a com- 
p hensive list of duties, the observance of which constituted 
r isonableness on the part of such an authority as the Humber 
Conservancy. In general, it can be said that an experienced 
Dock Engineer or Harbour Master, acting conscientiously and 
with a fair mind, should be competent to decide what is reason- 
ale tor the maintenance of safety in the dock or harbour under 
his care. 

No doubt many claims made against Dock and Harbour Au- 
thorities for damage, either of the kind under discussion or 
otherwise, are not justified on the facts, and the Authority con- 
cerned has no hesitation in deciding to resist the claim. On the 
other hand, there do occur cases in which there has been failure 
to take all reasonable care on the part of the Authority( as in 
the case of St. Just v. Hartlepool Port and Harbour Commis- 
stoners). In such cases, the sooner the claim is admitted the 
better, subject, of course, to the amount of the damages being 
fair to both parties. Between these two is a more difficult class 
of case, the really doubtful one, where for example, owing to 
exceptional circumstances, alleged contributory negligence by 
the other party or conflicting evidence, it is impossible, even 
with the best advice, to prejudge the merits. In these cases, it 
seems desirable to endeavour to settle the dispute without litiga- 
tion, or, if that cannot be done, to be ready to compromise at 
the earliest stage of the proceedings at which the evidence in 
dicates what the result is likely to be. 








Wanganui Harbour Proposals. 

In reference to the discussicn in the New Zealand Parliament 
on the Wanganui Harbour Board Empowering Amendment Bill 
to raise £25,000, the chairman Mr. N. G. Armstrong, explains 
that there is no idea of attempting to make Wanganui a deep-sea 
port, but simply to provide better facilities for vessels of the 
size of phosphate ships at present trading to Castlecliff. The 
Board proposes to dredge the existing berths and to provide 
alditional wharf accommodation at an estimated cost of £5,000 
and additional shed accommodation, costing £10,000. The 
loan indebtedness of the Board is £550,000. 


Delay to Oil Shipments at Venezuelan Port. 

twing to the dispute between the owners of the new pipe line 
connecting the Oficina Field with the Venezuelan Port of 
( 1anta and the Government of Venezuela, there has been delay 
ii bringing the port facilities into operation. The 16-in. pipe 
| e, extending for a length of 100 miles, was declared open in 
( tober, but before the first tanker came alongside the port 
t' minal, a dock charge was instituted which the company re- 
{ sed to pay. It had been planned to ship approximately 
4,000 barrels per day from the dock Guanta, which was 
* cially constructed by Mene Grande Oil Company as part of 

rogramme for the world-wide distribution of Oficina oil. The 
| test advice is that the dispute has been settled by the establish- 
n ent of a new Customs office at Pueta La Cruz and the relega- 
ton of Guanta to an auxiliary position. 
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Ship Design and Port Dues 


Influence of Tonnage Question 


The following extract from an address recently given to the 
Student Section by Major T. Russell Cairns, President of the 
North-East Coast Institution of Engineers and Shipbuilders, 
contains points of interest for junior members of the staffs of 
port authorities. 

After referring to the reduction which has taken place in th 
number of types of ship, Major Cairns said that only two types 
are now found necessary to satisfy practical needs, with some 
latitude for compromise in special cases. 
the ‘‘ Full Scantling Vessel’’ and _ the 
structure Vessel.’’ 


These basic types are 
“Complete Super 


It is fitting that a shipowner or ship manager should try to 
explain why any such variations from standard should be neces 
sary. Like many other problems this is most easiiy put into 
perspective by looking into the two extreme possible require- 
ments. One extreme requirement is for a ship only intended to 
carry a cargo such as heavy ore, with a density much greater 
than water. Obviously such a ship only requires as much 
volume of hull as will provide the necessary displacement to 
support the weight of ship, cargo, stores and bunkers, plus what 
ever volume is necessary above waterline to provide “‘ reserve 
buoyancy "’ and safe heights of deck—(both provided tor by 
“Statutory Freeboard '’). The very small volume of the holds 
might be obtained by high inner bottom and side ballast tanks, 
till just suitable for the intended cargo. Such an abnormal! 
design might produce a somewhat heavy and costly hull, but ships 
approximating to this idea have been built for the very 
reason that port dues charged on the ship at each visit to port 
are levied on measurement tonnage, which is based on the cubic 
measurement of the money-earning parts of the ship. 


rood 


With these abnormally small holds the gross and nett tonnages 
of such a ship would be very low. Such ships have been popu 
larly known as ‘‘ dues-dodgers,”’ and | think that in some 
harbour and dock authorities have had to promote legislation to 
get a payment from these or other types of ‘* dues-dodgers ' 
reasonably comparable with the harbour facilities made use ot 
by them. It is probably within the knowledge of some of you 
that certain small craft have actually been built which when 
measured by standard rules, with standard deductions and 
allowances, were entitled to a negative net register tonnage! 


Cases 


A dense cargo such as that mentioned is generally known as 
a ‘* dead-weight ’’ cargo ’’ because the ship can without diffi 
culty stow her full ‘‘ dead-weight,’’ that is, her displacement 
minus equipped weight. Dead-weight is rather an unfortunat 
expression: usually what is “‘ dead ’’ is and = the 
unitiated think it ought to describe some unprofitable weight, 
such as the hull and equipment. Obviously such a ship is not 
usually any use for a return cargo of normal type. 


useless, 


Le us go now to the other extreme and consider a cargo ot 
what the small boy calls “‘ monkey nuts "’—a very important 
commoditv. Monkey nuts have much more important uses than 
for consumption by monkeys, and tomtits, or by small boys, 
either au naturel or roasted or in toffee. As ‘‘ ground nuts "’ or 
‘* Arachides *’ they are one of the great sources of edible oils 
for salad oil, margarine, etc., with cattle food as a bye-product. 
These nuts shipped in their light husks bulk about 100 to 110 
cu. feet to the ton weight. As the ship receives her support by 
displacing 35 cubic feet per ton weight of ship plus cargo, 
it is evident that a hull to carry all the weight of monkey nuts 
that “‘ displacement '’ up to a reasonable draught would permit 
would be enormous and would have an enormous internal capa 
city to be measured up and included in her nett register tonnage 
She would have dues to pay on all that tonnage every time sl 
used a port, whether she was carrying a full cargo of monkey 
nuts filling the whole cargo space, or the same weight of or: 
forming a few heaps in the bottom of the enormous holds. Ships 
completely fulfilling the monkey-nut standard of capacity ar 
therefore never built. 

Now the ship that can carry her deadweight only when the 
cargo is of high density has only a limited market for her set 
vices, and the ship with very high cubic capacity per ton dead 
weight, like our hypothetical monkey-nut ship, will absolutely 
waste much of her earnings in harbour dues with any cargo 
except her monkey-nut ‘‘ blow out.’’ So compromise must  b¢ 
resorted to, and advantage also taken of certain customary con 
cessions which ease the weight of the tonnage laws. 

The shipowner or ship manager does not generally own the 
cargoes carried, but hires his ship to the cargo owner usually for 
a single cargo in a competitive market. You may in normal 
times follow this market by the ‘‘ Freight Fixtures '’ quoted in 
the daily press. When building, the owner must then have 
some idea with what cargces he will most frequently find em 
ployment for his ship and build her somewhere between the two 
extremes quoted, to suit. 
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British Contraband Control and _ the 
Port Routine Involved 


by A. G. THOMPSON. 


3elligerent nations, by old-established custom, claim the 
right to stop neutral vessels on the high seas in order to 
ascertain the nature of the trade in which they are engaged. 
This right dates back over a long period of sea warfare and has 
been tacitly accepted by maritime countries. It is, in fact the 
only practical method by which it can be ascertained whether 
part or the whole of the cargo is contraband. The examin- 
ation is carried out by an experienced staff who have for their 
guidance a contraband list. This list is in two parts, the first, 
absolute contraband, which consists of goods on the way to 
enemy territory; the second comprises articles which may be 
confiscated only if destined for use as munitions of war by the 
enemy. There is, however, little distinction between the two 
categories in present-day warfare as practically the whole of 
the country’s industry is engaged directly or indirectly in pro- 
ducing goods for the carrying on of the war. A _ large 
proportion of the raw materials normally used for producing 
manufactured goods can readily be diverted to the production 
of munitions. Similarly a blockade of enemy’s exports to 
prevent them obtaining foreign currency with which to buy im- 
ports necessitates examination of neutral vessels for contraband 
exports. 

Control Anchorages 

In the days of sailing ships of small tonnage it was _ practic- 
able to ‘‘ visit and search’’ a ship on the high seas. The 
advent of large steam and motor vessels and the greatly- 
increased variety of goods carried now make it impossible to 
carry out this examination at sea. Apart from the war risk 
involved by heaving-to it would be impossible to turn out the 
cargo to examine it for contraband. The present system is that 
when a neutral ship is stopped by a British Naval vessel the 
ship’s papers are examined and an armed guard is placed on 
board. The ship’s manifest is forwarded by the Admiralty to 
the Minister of Economic Warfare and the ship is ordered to 
certain anchorages, viz.:-—Kirkwall, The Downs, Weymouth, 
Gibraltar and Haifa. Neutral ships, however, usually make it 
the practice to voluntarily call at a British port for the purpose 
of submitting the cargo to examination. 

On receipt of information that a neutral ship has been ordered 
into a contraband control anchorage, the Minister of Economic 
Warfare notifies the Minister of Transport who decides to which 
port the vessel is to proceed. The armed guard on board the 
vessel do not assume command, but are there to stop any wire- 
less message being sent out which might, of course, be of assist- 
ance to the enemy, and to see that the ship proceeds to the 
port to which she has been ordered. Mails are taken ashore 
for examination. by the Postal Authorities for contraband, such 
as securities, bonds, money orders and similar documents, 
and are either sent on in the same ship or, if the ship 
is likely to be long delayed, by another route. 

Passengers, being aliens, are not permitted to land, and if 
the ship is likely to be in port for some time arrangements are 
made to transfer them to another ship of the same flag to com- 
plete their journey. 

Examination in Port 

The Prize Branch of H.M. Customs notify the Port 
Authority of the arrival of the vessel and forward them a list of 
the seized goods. On receipt of this list the Port Authority 
arrange for the discharge and storage of the cargo for examin- 
ation by H.M. Customs. The work is performed either by the 
Port Authority, or on their behalf by a stevedoring firm, on the 
account of the Admiralty Marshal. The shipowner or broker 
is notified of what cargo has been detained and the vessel is 
held until the detained cargo has been released by H.M. 
Customs or discharged for further examination. Goods detained 
and subsequently released are re-stowed and the vessel is 
allowed to proceed on her voyage. When the examination of 
the seized cargo is complete the case is then ready to be brought 
before the Prize Court who decide whether the cargo is contra- 
band or not. It is possible for a merchant to appear before the 
Prize Court to apply for the release of prize cargo, and this is 
granted provided the claimant produces proper documents and 
satisfactory evidence that the goods were not destined for the 
enemy. The sale of actual contraband goods is then ordered 
and the remainder of the disputed cargo is released. Brokers 
for the sale of the various commodities seized are appointed by 
the Admiralty Marshal and the proceeds are held in the Prize 
Fund Account until the termination of hostilities. Compensa- 


tion is paid in respect of goods held to be non-contraband. 
The ‘‘ Navicert ”’ 
Widespread publicity has been given to the fact that much 
time may be saved if shipping firms give advanced information 
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to the Ministry of Economic Wartare of the cargo which ships 
are carrying. This enables the necessary enquines to be made 
and guarantees of neutral aestination to be given before the 
ship arrives, and minimises the delay likely to pe occasioned in 
the examination ot tne cargo. The Mimistry has recently in- 
troduced a concession known as the ‘‘ navicert.”’ This is a 
document which is issued in the country of origin by the British 
Consul on satisfactory evidence being produced to prove that 
the goods are not destined for the enemy. Such a document en- 
ables the neutral goods to pass through the blockade with the 
minimum of formalities. Already over 5,000 navicerts have been 
issued, the largest numbers being in respect of goods shipped 
from the United States, Argentina, Brazil, and Uruguay. 
Before the present European War was four months old 
the Allied Contraband Control had intercepted and de- 
tained 870,000 tons of cargo. Of this total 510,000 tons were 
detained by Great Britain. In 107 sittings the Contraband 
Committee examined the cargoes of 1,228 neutral ships and 
of 303 British ships. The cargoes of 66 ships were seized, and 
included iron pyrites, calcium magnesite, wool, hides and ski 
timber, rubber, cotton, petroleum products, chemicals, oilseecs, 
oils and fats, fodder and foodstuffs. Among the items detain -d 
was a parcel of Mocha coffee consigned personally to H<rr 
Hitler. It has been estimated that the fibres seized would ma <e 
46,000,000 sandbags and the hides and skins would be sufficic it 
to make 5,000,000 pairs of army boots. The cotton seiz d 
would be sufficient for the manufacture of enough gun-cotton 
for 12,000,000 6-in. howitzer rounds. The seized petroleun 
amounting to 28,000,000 gallons, is more than sufficient to Il 
to capacity the tanks of all motor vehicles on British roac s. 
Finally, it has been computed that to convey all the contraba id 
seized would require 116,000 trucks which if coupled togetl er 
would occupy the whole of a railway line from Hamburg ‘o 
Vienna. 
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Correspondence 


To the Editor of “The Dock and Harbour Authority ” 
Sir,— 
A National West Coast Port 

I have read with interest the paragraphs and correspondence 
appearing in the last issue of The Dock and Harbour Authori:y 
as to the little use of the canals of this country. 

It seems that the modernisation of the canals is part only of 
an urgent matter, i.e., the creation of a National Port on the 
West Coast. 

We are daily reminded that our most vulnerable point is 
shipping and use of our ports. When the main attack from 
mine-sowing and direct action by surface vessels, submarines and 
air craft is delivered, there is considerable doubt whether it will 
be possible to keep the ports on the East and South coasts open 
to shipping. 

Serious delays in discharging vessels are reported to have 
occurred at West Coast ports due to lack of suitable accommo- 
dation, shortage of trained men and appliances for dealing with 
special cargoes that have been diverted. The opinion has becn 
expressed by competent persons, that the total diversion of ship- 
ping to the West Coast would be unworkable under present con- 
ditions. 

Very little has been done seemingly to effectively combat the 
menace, although it has been evident to those concerned for 
over 20 years, and a menace which will be with us for all time, 
and may be accentuated by enemy occupation or annexation of 
the Scandinavian countries, Holland and Belgium. 

It is possible that this war will end in a patched-up peace and 
the menace may come on us again in a comparatively short 
period, and it does seem that the creation of a National port on 
the West Coast has become imperative. 

I have in mind a barrage across the Severn Estuary and dock- 
ising the river above; hydro-electric generation might be a side 
line. The geographical position is favourable to traffic dis- 
tribution and defence against attack from the sea or air. 

The lay-out of a port without the hindrance of built-up areas, 
could provide adequate facilities for the movement of traffic by 
road, railway, water (coastwise or canal) and air. The disabili- 
ties of most of the British ports in that direction could be 
eliminated. 

Incidentally, the creation of such a port would be a step to- 
wards checking the further concentration of population in the 
London area. Such a port should be complementary to London 
and operated by the same Authority in peace or war time. 

Preliminary investigation has been done in connection with 4 
Severn barrage for a hydro-electric undertaking. The Severn 
Estuary would afford sufficient space for a barrage in which the 
shiv locks could be arranged to avoid congestion to navigation 
and provide amole spillway to take off flood water. 

The much talked-of bridge to give a more direct route ‘9 
South Wales could form part of the barrage scheme. 

Yours faithfully, 


January 12th, 1940. ST. AUS] 
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Stabilised Earth Mixtures for River 


Bank Revetments 


By Colonel HENRY A. FINCH Corps of Engineers, U.S. Army. 


The use of earth stabilised by means of asphalt, Portland 
cement or other binding agents is expanding tremendously 
throughout the construction industry, particularly road build- 
ing, in the United States. 

At Fort Brown, Texas, in the valley of the Rio Grande, the 
U.S. Army Engineers recently started experimenting with an 
earth-cement mixture for bank-revetment purposes. Along the 


1,900-ft. stretch of river-bank chosen for the test, the river, a 
typical meandering stream in an alluvial valley, had for decades 
bee:. encroaching on the high ground of the military reservation 
unt!’ it threatened to make a characteristic 
thre igh the main portion of the Post. 


se 
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The earth used contained a high percentage of clay, with 
some sand. A higher sand content, reducing the number of 
particles to be coated with cement, would have been preferable 
perhaps, but cost considerations compelled the use of the local 
earth as it came from the barrow pit. 

No funds being available for other than Government “‘ relief ”’ 
labourers, hand work was used throughout the project, except 
for hauling the earth to the site. 

The earth, with all lumps broken up, was first mixed dry with 
the cement. Water was then added to make a mortar having the 
characteristics of a stiff clay mud, this having been shown by 
test to be the optimum moisture content. 

In default of better containers, discarded grain-sacks were 
used. As soon as charged with the mortar, the sacks were 
placed in position on the bank touching each other (Fig. 2) and 
were tamped by hand with street tampers of the usual type. 
Strong emphasis was laid on this operation because without 
thorough compaction the mixture, when dry, became simply a 
brittle, friable mass of separate clay lumps, lightly held’ to 

gether by the cement distributed through the 


mass. The sacks were kept sprinkled for sev 
eral days after placing, to aid proper “* cul 
ing’’ in the hot sunlight. Ground-watet 


drainage utilised the interstices between th: 
sacks, making it unnecessary to provid 
artificial ducts for this purpose. 

No special preparation of the sloping bank 
was made to receive the revetment other than 
to remove the driftwood and weeds and to do 
a bit of levelling. 

A 17-man gang of “ relief ’’ workers undet 
a foreman was employed on this project. Th: 
men were Mexicans of rather slight physique 
With more efficient labour the size of the gang 
could have been much reduced, and the use of 
machinery would have reduced it still further 


Cost 


The over-all cost of the revetment, includ 
ing 4 cents. for clearing the bank, was 74 








Fig. 1. 


Bank Protection, Fort Brown, Texas, January 1939. View of upstream end of revetment. 


lt was recognised that such material could not be expected to 
stand up under heavy wave action nor under abrasion such as 
that of motor traffic. Experience had already shown, in the 
latter case, that a well-designed and properly placed base of 
earth stabilised with cement, or an asphaltic emulsion, was 
excellent for road foundations, but must be provided with a 
tcugh wearing surface to withstand traffic. 

However, it was also recognised that where neither abrasion 
ner heavy wave action would be encountered, a revetment of 
earth-cement had several advantages, all of which made for 
economy, such as:— 

(a) Use of local earth, instead of purchased materials for 
the “‘ aggregate.’’ 

(b) Ease of placing in sacks or in slabs cast in forms. 

(c) Permitting the placing of as thin a layer in the revet- 
ment as required and no more, whereas in revetments 
of stone the thickness ef the individual pieces cannot 
be varied, with the result that stones of 12-in. thick- 
ness, say, may be placed where a 6-in. thickness would 
be adequate. 

(d) Ability to gauge precisely the percentage of 
““ stabilizer ’’ used in the mixture, so that stronger 
mixtures may be employed in the more exposed por- 
tions of the area being revetted and leaner mixtures in 
those less subject to punishment. 

1. frontage selected for the test was on the lower end of a 
grest curve where the flood currents impinging against the con- 
cave bank had been eroding the high ground. (Fig. 1). The 
hormal flood height is about 26-ft. above low water, the stream, 
at ‘lood, rising up the sloping 30-ft. bank of the low-water 
channel and spreading out across a 40-ft. berm until it is 
Tes'-ained by a 7-ft. levee of earth. In extreme floods the crest 
cane within about 3-ft. of the levee top. Both the sloping 
por ion of the bank and the river-ward face of the levee wer 
rev (ted, as shown in the photograph. 


Mixture 


- mixture of 8% of Portland cement (by volume) with 92%, 
of | cal earth was adopted, after laboratory tests had shown that 
lea or mixtures (4 to 6%) had a tendency to disintegrate after 
pr onged submergence in water. Strength tests showed that 
the 8% mixture had only about 225 lbs. compressive strength- 
ext cmely low as compared with concrete’s 2,000-3,000 Ibs., but 
g0¢1 enough for the purpose it was intended to serve. 








cents. per sq. yd., not including sacks. This 
compares very well with the estimated cost of 
$2.00 per sq. yd. for a revetment of rip-rap 
stone, including extra handling 
freight charges for a haul of 200 miles. 

Of the 74-cent figure, 50 cents went for labour. Had a 
machine for mixing the mortar been permitted, and with skilled 
men for placing and tamping, the labour cost could have been 
cut to about 25 cents, making the overall cost, not including 
sacks, about 49 cents per sq. yd. 

Completed in the spring of 1939, the revetment a few weeks 
later was tested by two seasonal floods separated by about ten 
days. On both the levee face and the sloping bank of the low 
water channel, the revetment functioned successfully in’ stop 
ping the cutting action of the current. Some local disturbances 
of the sacks due to settlement or to driftwood occurred in a tew 


costs and 














Fig. 2. 


Bank Protection, Fort Brown, Texas, U.S.A. 


View showing detail of placing of sacks. 


places, but this was not serious. In brief, the revetment may be 
said to have ‘“‘ accomplished its mission.’’ Very little repair 
work would have been needed had it not been for a general 
settlement affecting the entire prism between the levee and thi 
lew-water channel, and including the face of the levee, that 
took place shortly after the first flood. This is characteristic 
of the locality and results from the instability of the material 
in the bank when saturated. , 

The revetment settled with the bank, but it did so without 
breaking up. Repairs, consisting of adding a few upper 
courses to the levee revetment, were made immediately, and at 
small expense. 
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The sacks in the extreme lower courses of 
the revetment were originally laid in the water 
in a pre-hardened form. After prolonged sub- 
mergence, in some cases lasting for several 
months, the material is soft enough to yield 
fairly easily to penetration with a penknife 
blade. In short, it acts like a moist, stiff clay. 
In some cases, due presumably to faulty 
tamping, there are signs of disintegration, and 
this leads to the conclusion that on _ these 
lowest courses, subject to almost continuous 
submergence, it would have been wiser to have 
used a 10°, cement component in the mixture. 

On 90%, of the project area, where the 
revetment is subject to only intermittent wet- 
ting from rains and occasional floods, it is in 
very satisfactory condition. 


Asphaltic Compounds 


Up to this point, only a bare mention has 
been made of the use of asphaltic compounds, 
instead of hydraulic cement, as a binder to 
stabilise the earth. It is known that at least 
two such compounds are now on the market. 
The writer has had no experience with either, 
but is soon to undertake two experiments 





with an asphalt 


emulsion that can be used in liquid form at ordinary 
temperatures, but which is understood to make a_ tougin 
and fairly waterproof block when mixed with sandy 


earth—and at about the same cost as cement. In one experi- 
ment, the revetment is to be extended under water into the low- 
water channel (using pre-hardened blocks) to check the slough- 
ing and sliding of the bank as a whole. In the other experi- 
ment, the face of the levee revetment is to be impregnated with 
an asphaltic emulsion, the application being made with a 
‘ gun,’’ to waterproof the fabric of the sack-containers and the 
outer surface of the cement-earth adjoining the fabric. It is 
expected that this will prevent weathering over a period of 
vears. Fig. 3 (taken on a small California stream) shows a 











Fig. 3. 


View of revetment made of sacked earth stabilized with an asphaltic emulsion. 


bank revetment of sacks of earth, ‘‘ stabilised,’’ with an % 
phalt emulsion. Prior to filling, the sacks were also impre 
nated with the emulsion and the fabric, as can be seen, is still 1 
excellent condition although the revetment has been in servi e¢ 
nearly five years. 


The writer’s experience in harbours indicates that revetmen s 
cf such mixtures can be relied upon to stop erosion in ban 
exposed to normal stream or tidal currents and to light wa. 
action. The mixtures employing asphaltic compounds are b 
lieved to be particularly worthy of notice and experimentatio 
but regardless of the stabilising agent used, care should | 
taken in selecting the optimum content of stabiliser and « f 
water for the kind of earth employed. 
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(Concluded from page 68). 


Mr. W. E. Doran said that both the Papers gave very interest- 
ing accounts of model-experiments, but that as time was limited 
he proposed to confine his remarks to Mr. Allen’s Paper on the 
Dee. It was of interest to note that when the North wail was 
extended, the scour only extended a short distance beyond the 
toe of the wall, and that material was in fact carried upstream 
rather than the reverse. Mr. Allen’s statement with regard to 
the same result being obtained with three different bed-materials 
reiated to what appeared to be a fundamental point in investiga- 
tions of that kind, namely, the selection of the bed-material. 
The Author had not mentioned that any special investigations 
were made in that connection, but no doubt such an investiga- 
tion had been carried out. It had been found in model- 
experiments generally that the rate of scour depended chiefly 
on the grain-size and the specific gravity of the material, and 
that the model time-scale could not therefore be applied to the 
rate of movement of bed-material. From results which had 
been obtained with models in the past it seemed that in many 
cases, even when special precautions had not been taken in the 
selection of bed-material, the models did reproduce their pro- 
totypes quite closely, and he felt somewhat puzzled why that 
should be so, because it appeared to him that unless the rate of 
movement of the bed per tide in the model corresponded to th» 
rate of movement per tide in nature, a cumulative error was 
bound to take place, which, in a relatively short time, would 
change the channels, and hence alter the direction of the currents 
and therefore the tide-curve. 

Obviously the rate of scour for powdered pumice and _ for 
somewhat coarse sand would be quite different, and again the 
critical velocity at which movement began and ceased would 
also be different; apparently, however, the results in the same 
number of tides were very much the same, and no cumulative 
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error appeared to take place. He would be very glad if Mr. 
Allen could explain that apparent contradiction. 

He felt that the question of bed-material was of very great 
importance, because unless its behaviour could be relied upon 


.the validity of the conclusions as a whole would have to lx 


questioned. In the present case it apparently had not been 
possible to prove the fidelity of reproduction of the model by) 
selecting a known state in nature, or, rather, two known states 
separated by a time-interval, and then running the model in a 
corresponding manner, in order to see whether the second state 
in the model corresponded to the second state in nature. [i 
the absence of such evidence of the accuracy of the model 
predictions, the results depended essentially on the question 
bed-material movement. 

He noticed that the model showed a satisfactory stability over 
9.64 years after the conclusion of the works, and he presumed 
that although the depth of water at low water spring tides was 
only 3-ft. at the end of the training walls, the stability of the 
channel could be relied upon. Was there reasonable certainty 
that storms and other factors which could not be provided fo: 
in the model would not cause the channel to alter, and th 
perhaps invalidate the effect of the training walls? In othe 
words, did the model reproduce all the really important facto: 
which governed the changing of the channels? 

With regard to the experiment on the barrage, if the barrag 
were shut it cut eff the very important ebb flow of the tide, 
which would be bound eventually to cause siltation of tl 
estuary, and he wondered whether any experiments had bee 
tried of keeping the sluices open up to the maximum flood tic 
and then closing them for an interval. In that way the eb 
flow of the portion of the river above the sluices would still tal 
place and the necessary increased velocity would have been o 
tained in the ebb flow; that increased velocity might possibl , 
have prevented siltation below the sluices. 

In conclusion, he thought that Mr. Allen’s Paper illustrate 
in a most admirable manner the very great value of mode 
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Tidal Models of Rangoon and Cheshire Dee Estuaries—continued 


investigations in regard to a tidal estuary. It was only neces- 
sary to consider the five projects shown in Fig. 7 (page 37, 
December issue) and numerous others which were bound to have 
been tried. Without the help of a model it would have been 
impossible to have assessed with any degree of accuracy the 
precise effect of each project. Again, in the case of the barrage 
it had been thought that a channel 6-ft. below ordnance datum 
could have been scoured out, but the model was able to show 
that such would not have been the case. In view of the direct- 
ness of the results and the ease with which variations could be 
tested in a model, he thought that no engineer could be justified 
in failing to test his theories in that way before putting them 
int’ practice. 

Mr. M. F.-G. Wilson, Vice-President, thought that everyone 
would be impressed by the great care and forethought with 
whch every factor affecting the question had been considered, 
an. every imaginable contingency provided for, when working 
ou. the details of the Rangoon model, more so perhaps than 
wa. often the case. Local conditions were also very difficult 
to orovide for, the difference in the flow between the dry season 
fle and times of heavy floods being practically in the propor- 
tio. of 1 to 25. A first impression might be that the model had 
be n worked out in almost too elaborate detail, and that time 
aii cost could have been saved by adopting a less complicated 
ap \aratus, but closer consideration corrected that impression. It 
w. >, he thought, often difficult to appreciate the great propor- 
ti ial difference in the real size of a model of the kind in ques- 
ti | as compared with nature, as the idea of size was governed 
b\ the horizontai scale of so many feet to the inch. In the 
pi sent case if the three scales were multiplied together it would 
be found that the volume of the model was only about one 
t. |ve-thousand-millionth of nature. Where such great dis 
pl portions were involved it was obvious that too much care 
co Id not be taken in regard to any detail affecting the con 
sti ction and working of the medel, even if that should involve 
cc. siderable expense, for without such care the valuable and 
re able results so often obtained from models, and which quickly 
re aid their cost, could not possibly be attained. That as a 
result of the experiments the Rangoon Port Commissioners were 
enabled to come to the important conclusions referred to on 
pu ge 354 (October issue) was ample proof of the value of the 
e\periments and the reliability that could be attached to them. 
(he accuracy with which the actual tides were reproduced 
was clearly indicated by the close similarity between the curves 
of the natural and model-waves, as shown in Fig. 8; in the case 
of the Severn Barrage model there was an even more striking 
check on the accuracy of models: floats put into the river near 
Avonmouth about the time of low water were carried up by 
the flood, some of them grounding on the tiver bank when the 
tide turned. Similar floats put into the model were carried up 
to, and grounded at, almost the corresponding places. 

Nevertheless it seemed to Mr. Wilson that, in spite of the 
good results obtainable from a carefully made model, they 
should always, at any rate in certain directions, be treated with 
caution. The general indications might no doubt be accepted 
with very considerable confidence; for example, if the modei 
showed that in certain places or over certain areas deposition 
and shoaling occurred it might be assumed with great confi- 
dence that changes of a similar character would take place in 
nature. Further, the indications given by the model regarding 
whether the observed changes would be slow or rapid might no 
doubt be relied upon. The extent of those changes, as affect- 
ing the actual depth of the channel at any given spot or over 
any particular area, should not, however, be accepted with 
certainty. He had on several occasions noted a marked differ- 
ence between the precise indications of the model in that respect 
and the actual results in nature. Those discrepancies might 
perhaps be accounted for, at any rate to some extent, by the 
great difference in the proportionate size of the sand-particles in 
the model as compared with nature. 

lt was stated that the wind fans were regulated to produce 
waves of the correct height from crest to trough, ‘‘ a factor 
considered to be of more importance in this case than length or 
spced.”’ It would be of interest if the particular reason for that 
opinion in connection with Rangoon were given. At Colombo 
th» height of the long heavy south-west monsoon waves seldom 
eceeded about 15-ft., yet they struck the breakwater with such 
ice that on one occasion while the works were still under 
ccnstruction the whole outer end of the structure, consisting of 
3° -ton concrete blocks, was slewed bodily inwards due to the 
\ ight of the wave-stroke. 

lhe Dee model was built to a considerably larger scale than 
t! > Rangoon model; that could be easily and advantageously 
“ ne because of the much smaller area to be dealt with. What 
\.s particularly interesting to note in the Dee model was the 
d ference in the direction of the main conclusions drawn from 
it as compared with those drawn from the model of the adjoin- 
lg river Mersey, although the physical conditions obtaining in 
t-e two cases were naturally very different. There was a large 


reservoir of tidal water in the Upper Mersey, the filling and 
emptying of which was shown by the Mersey model to produce 
sufficient scour to render high training walls unnecessary; in 
fact a trial of such walls in the model proved them to be com- 
pletely unsatisfactory, and even harmful. There was _ practic- 
ally no upper reservoir in the Dee, however, and the experi 
ments with the model showed that training walls, reaching, ovet 
a considerable proportion of their length, to high-water level, 
were necessary. 

Mr. Elsden, in reply, pointed out that the materials used to 
represent alluvial silt in the Rangoon model were commercial 
clays, chosen after exhaustive tests to determine whether or not 
they would settle through water at the correct scale rate. 

The coagulation-effect mentioned by Mr. Borer had been de 
finitely obtained in the Rangoon model. In that respect, the 
model was behaving in a manner entirely true to real conditions; 
the coagulation-effect was, in real estuaries, an important factot 
in producing silty deposits where fresh-water rivers entered the 
salty waters of the sea, and it was essential that the model should 
reproduce that phenomenon. 

Mr. Elsden could say definitely that the model had repro 
duced both sandbanks and mudbanks in the mouth ot — the 
river, and in answer to Mr. Maunsell’s question, he would say 
that the silt and sandbanks could be readily distinguished when 
the model was being surveyed. As mentioned on page 353 
(October issue), the travel of the silt was traced by means ot a 
series of chemical tests. That process entailed the taking of a 
large number of bed-samples at the close of each run of the 
model; those samples showed at once whether a_ shoal was 
formed of sand or of silt. 

He considered that coastal erosion was far more difficult to 
reproduce in a model than was the local erosion which was 
bound to accompany the movements of the various shoals 
the bed of an estuary. The latter type of erosion had appeare¢ 
in the model, but Mr. Elsden had found extreme difficulty in 
reproducing the coastal crosion between Bassein Creek and Ele 
phant Point; that was to say, that along the west bank of the 
river. In that case the natural side slope was very steep, and 
became sensibly vertical when modelled to the exaggerated 
vertical scale adopted. To same time in further preliminary 
experimental work, Mr. Elsden adopted the procedure explained 
on page 352 (October issue). When that had been done, the 
sandbanks to which Mr. Maunsell referred developed in th« 
model in a manner similar to that followed by the actual 
shoals. 

Mr. Elsden did not intend to deny the existence of a 
mathematical basis for hydraulic models, but tidal models were 
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he understood, usually proportioned on an experimentally 
determined relation (due to Osborne Reynolds) between the 
range of the tide in question and the scale exaggeration of the 
model. 

He did not consider that the development of an estuary was 
a reversible process, though it might easily be cyclical, and thi 
regime might revert to an earlier phase. A “‘ reversed '’ model 
could, of course, be constructed, but in Mr. Elsden’s opinion it 
would merely show what would happen if the direction of flow 
of the rivers and tidal streams were reversed. He did not con 
sider that models could be used for historical research. 

No special means had been adopted to produce slack-water 
periods in the model tides. The curves given in Fig. 8 showed 
that the model-tides were rather flatter than the actual curves 
at high-water spring tides; the reverse was the case at neap 
tides. 

He agreed that a closer agreement could have been obtained 
between model and actual tides by prcionging the experimental 
adjustment of the tide-engine. [he number of actual tick 
curves obtained from Rangoon had, however, to be severely 
limited owing to the difficulty of taking long series of readings 
at such stations as Elephant Point and China Bakir. As th 
actual tides were subject to considerable meteorological varia 
tions, it was not considered that further refinements in the 
model-tides, to make them agree in detail with a particular set 
of actual curves, would be warranted, particularly as the model 
results were only to be accepted after they had been exhaustively 
proved over a long period of past history. 

In answer to Mr. McClure’s second question, no scheme of 
half-tide walls had been tried in connection with the dredged 
channels. The actual material dredged would not be suitable 
for the construction of such walls, and they would not othe: 
wise be an economic possibility. 

Mr. Elsden agreed with Mr. Stuart that, as things turned out, 
the scope of the model could have been limited to the region 
below the Pegu entrance. When planning the model, however, 


it had been considered best to include the whole of the inner 
harbour, in case it should be desired to investigate furthe 
problems in that area. The coast-lines in the upper part of the 
Gulf of Martaban were only very vaguely known in actual fact 
and the earlier charts from which the experiments had been 
started were very vague indeed. Had more definite data been 








available, those coast-lines would have been reproduced in 
greater detail. 

Mr. Elsden agreed with Mr. Wilson’s view that model-results 
should be accepted at any rate with some caution. He felt 
that it was not yet possible to make accurate predictions of 
channel-depths. 

The reason for adopting height as the criterion for model- 
waves was that, in a model constructed to the scales adopted in 
the Rangoon experiments, it was the only practical criterion to 
adopt. Waves of the correct length, even if considerations of 
surface-tension allowed them to be modelled, would be so small 
as to have no effect on the bed-materials. Waves of the correct 
speed, or with correct energy, would be impracticable for 
similar reasons. 

Mr. Allen, in reply, said that, in regard to the width of the 
channel between the training walls, various widths had in fact 
been investigated; the results obtained with the model had been 
such as to indicate that the widths given in the Paper would be 
the most successful. 

With regard to the barrage, as tried in the model no tide 
water passed the sluices on the flood tide above the site of the 
barrage, but river water which accumulated above the site of 
the barrage during the time that the gates were closed was dis- 
charged on the ebb. The possible variation of admitting a 
certain amount of flood water through the sluices and using 
that for scour on the ebb tide had not actually been tried, but 
he did not think, from the general run of the experiments, that 
there was much possibility of obtaining anything but a local 
improvement by means of any possible arrangement of 
barrage. 

The bed-material had been mentioned. A sand the diameter 
of which was about 0.007-in. had been used, and the ratio of 
that to the sand of the natural estuary of the Dee would be about 
3:4, or about the same as in the case of the Rangoon model; 
certain vital tests had, however, been tried with other bed- 
materials—a coarser sand, of about 0.009-in. diameter, and a 
powdered pumice, much coarser in size but much lighter—and 
the results had been sensibly the same. Two very different 
model-scales had also been tried, as detailed in the Paper, and 
the results obtained had been sensibly in agreement on all issues. 
The time taken for the model-investigation of the Dee was about 
15 months. 

The practical consideration of the construction of any such 
scheme of walls in the actual actuary had been referred to, but 
that was a problem which was outside the scope of the Paper. 
The object of the investigation, in his view, was to study 
scientifically (or so, at least, he hoped) the hydraulic advantages 
of various possible schemes. Constructional difficulties, as 
apart from hydraulic effects, had not been dealt with in the 
Paper, but it might be mentioned that the opinion of river- 
training engineers had been sought on that question, and the 
cpinion had been expressed that it would be practicable to con- 
struct such a scheme of walls, using dredged sand for the core 
of the walls, with a pitching of stones and the principle of the 
mattress. 

It was especially gratifying to have the opinion of Mr. 
Griffiths that it would be incorrect to try to keep the controlled 
channel too near to the Flintshire coast. Regarding the possible 
programmes ot extending the walls, it might be of interest to 
state that since the Paper was written an alternative suggestion 
had been investigated; namely, the construction of the walls of 
scheme E by commencing at the seaward end with the North 
wall, and bringing that gradually upstream for some distance 
before carrying out operations on the raising and extending of 
the existing walls. Further, in the final arrangement the South 
wall was not continued downstream beyond section 11, thus 
saving approximately 2 miles of wall as compared with. the 
scheme as shown in Fig. 8. On the whole, that arrangement 
had not proved as satisfactory as the original scheme E: there 
had been a movement of material from the Bagillt bank into 
the channel seaward of Section 11, and consequently an in- 
creased volume of dredging had been required to maintain as 
good a channel. Moreover, the beginning of the flood tide at 
Connah’s Quay had proved to be quicker, and the latter part 
of the ebb slower, than if the South wall, as well as the North 
wall, were extended to the neighbourhood of Section 15. 

Whilst it had been pointed out that the intrinsic construc 
tional problems involved in such works were not within the 
scope of the model-investigation, it was appropriate to point 
out that a model might be of some assistance in that respect: 
for example, the model of the Dee indicated that extra protec- 
tion of the back of the North wall would be desirable in the 
region between Sections 10 and 11, to withstand the impact of 
the flood current proceeding along the old channel. An effect 
of that kind, as also any cross currents likely to cause difficulty 
either in the construction of the walls or in navigation between 
them, was demonstrated very clearly in such a model. 

Concerning Mr. McClure’s query, the model did not lend 
support to the conclusion that a dredged channel would be 
adequately maintained without training walls. 
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Mr. Wilson’s reference to the different conclusions that were 
naturally derived from the model ot the Dee and one previously 
constructed at Manchester of the Mersey, in respect to the desir- 
able height of the training walls, was certainly significant in 
support of the contention that every river presented peculiar 
features, and, if major works were contemplated, deserved its 
own model-investigation. It was equally true, as Mr. Wilson 
observed, that model-results were to be interpreted with caution, 
and Mr. Allen was of opinion that it was important to carry out 
pairs of tests, starting trom the same intial condition, with and 
without proposed works, in order to obiain a direct com- 
parison. 

Mr. Borer and Mr. Doran had raised the important question 
of bed-materials. It was true that in the Dee investigation no 
test had been carried out to compare the behaviour of the 
models over a period of time corresponding to two surveys in 
the natural estuary. On the other hand, the method of coin- 
parative tests, with and without proposed schemes, had ben 
used, and two models of very different scales had been ein- 
ployed as an indication of possible ‘‘ scale-effect.”’ 

The general subject of “‘ calibration tests ’’ from the state >f 
an old chart to present-day conditions deserved considerati« 
Certainly in more than one investigation, the reliability of 
model had been thoroughly proved by such tests, but there w is 
no rational cause for anticipating that, having moulded the b « 
to some previous state—say 50 years past—and running t 
tides up to date, the model would show, in any given case, t 
present configuration of the estuary, unless the information w 
available, and the mechanical devices were practicable, to 1- 
produce gales and other such ‘‘ spasmodic ’’ occurrences is 
might give rise to some alterations in nature. A model wou d 
only show the general effect of normal tidal action, although 
reasonable attempt might often be made to reproduce a 
normally high or low tides, or flood or drought conditions >f 
the rivers, if the necessary data for the estuary itself were pr 
vided. 

If, as in the upper estuary of the Severn, the currents thei 
selves were very strong, it was proved by experiment that clo:« 
agreement with nature over a long period of time was obtaine:|. 
In general, however, a model might be expected to show the 
probable results of proposed works in conjunction with norm 
tidal action, and a qualitative estimate of gale-effects might |e 
made by visual observation of the model, which might indicat 
for instance, that gales from a certain probable direction wou'd 
carry bed-material over the walls and into the trained channel 
of some suggested scheme. 

The question of rate of movement of the bed had to be con- 
sidered in relation to the duration of the experiments. In non- 
tidal work on the scour at the toes of dams, it had been found 
by Messrs. R. V. Burns and C. M. White* that, whilst the rate 
of scour with various materials was quite different, the final 
condition reached was almost identical (within limits of grain- 
size). Accordingly, if the test were run sufficiently long for the 
establishment of approximate stability, similar conclusions would 
be reached. In tidal work, however, the alternating effect of 
flood and ebb greatly assisted in making the rate of change of 
the bed approximately the same for materials of different kinds 
(within limits). Thus, in an extreme case, if a certain material 
were moved equally up and down-stream by flood and ebb re- 
spectively, the final result would be identical with that obtained 
if the bed-material had not been moved at all. 

Mr. Allen would invite the attention of those interested in the 
theoretical and experimental subject of the effect of grain-size. 
shape, and density, to Professor A. H. Gibson’s Severn Model 
Reports, Section IV and V and Appendix D7, and to pp. 708- 
713 of his Vernon-Harcourt Lecturet; and again, concerning the 
matter of silt in suspension and its disposition in a model, to 
his Severn Reports, Section XIV*. 

In conclusion, he would like to endorse the view that both 
Mr. Elsden and himself had been very fortunate in being 
students cf Professor Gibson, to whom they owed a great deal. 
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Additional Port Equipment at Genoa. 


The Autonomous Consortium (Authority) of the Port 0 
Genoa is providing additional quayside equipment consisting of 
five 3-ton cranes and one 7-ton crane to complete the fitting o 
of the Western side of the Eritrea Pier. It is also proceedir 
with the construction of a new warehouse at the same pier a) \ 
providing additional plant to speed up the unloading of co 
These measures are due to the increase in the traffic passir 
through the port, which now handles traffic diverted by the wir 
through Switzerland to Hoiland and Belgium. 
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The Construction of Sea Walls 


An Article for Students 


By STANLEY C. BAILEY, Assoc.M.Inst.C.E., F.G.S. 


HE construction of satisfactory sea walls, for the pro- 
tection of coasts from erosion, the shores of harbours, 
and seaside promenades, is one of the most difficult 
problems that confronts the engineer, because of the 
uncertainty of the maximum forces the walls may be called 
upo? to resist, both from water-logged ground at the back, and 
from wave action during storms in front of the walls. There 
is « ‘so the liability to scour which exposes the foundations and 
pro ‘uces uplift at the toe during high water. 
| uring storms there is not only the heavy pressure exerted 
by ‘he waves against the face of the wall, but also that due to 
gre n water and spray falling from a height of from 30 to 50-ft. 
or ore on top of the wall, and on the roadway or promenade; 
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and the ceaseless battering effect, while the storm lasts, of sand, 
shingle, and stones thrown up by the waves, which rapidly 
erode the face of the wall, and crack the pavement of the 
promenade, allowing the water io percolate through the backing 
and filling, causing it to subside, and so leave hollows under 
the pavement, which easily collapses during following storms. 
The rush of water over the broken pavement tears it up, and 
unless it is rapidly repaired, the first stage in the destruction of 
the wall is reached. These effects may be observed in many 
sea walls round our coasts and elsewhere, for once the sea, 
during a storm, gets behind the wall, the area is scoured and 
flooded; and there is hydrostatic pressure at low water, because 
the water cannot escape so rapidly as the tide falls, and by 
forcing its way under the wall to the foreshore, the foundations 
are undermined, the wall cracks and overturns seawards. 

mn the other hand, if the water in the cavities at the back of 
the wall drains away at low tide, and the wall still stands, 
should the cavities not be filled up with rubble or concrete be- 
fore the next storm, the pressure of the waves on the front will 
rturn the wall landwards, before the cavities have had time 
to ill up again with water, and so to a certain extent equalise 
th opposing pressures. 

‘efore designing a sea wall for any particular site, the first 
au stion to be considered is, whether the sea is building up, or 
de uding the foreshore. In some portions of the length of the 
pr posed wall there may be accretion, and at others there may 
be erosion, and the foundations must be carried lower down 
rdingly. This information may be obtained locally from 
a tudy of the currents and drift of sand and gravel on the 
fe shore, or from old maps of the district. 
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Wave Pressure on Walls. 


‘is beaches at the foot of sea walls are usually sloping, the 
Ww ls will have to withstand the pressure from breaking waves 





which may be so much as one ton per sq. ft. and the action of 
the waves breaking at the foot of the wall is to tear down the 
shingle rapidly from the footings, thus reducing the resistance of 
the wall to slide into the sea. In the open sea, the waves are 
oscillatory, but on sloping shores they become, due to the 
friction at the bottom, waves of translation with a height from 
crest to trough of from 6 to 10-ft., according to the depth of the 
water; the deeper, the higher the waves, and vice versa. 

For this reason, it is not advisable to have water of any con 
siderable depth alongside sea walls at high water, although ‘%t 
is often necessary for land reclamation purposes, or to provide 
a wide promenade and roadway. In connection with — the 
pressure exerted by waves and spray falling from a height on to 
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the pavemeni of a promenade or roadway at the back of a sea 
wall, this depends upon the height of the water and aerated 
spray, and the force with which it is thrown. 

The upthrow of solid water from a heavy wave breaking 
against a sea wall seldom exceeds 25-ft. in height, although the 
aerated spray may reach a height of from 50 to 60-ft. Assum 
ing this falls with a velocity of 50-ft. per second, the velocity 
V2 50° 38.8 

38.8-ft. and 
2e 2x32.2 35 

1.1 tons per sq. ft. pressure but aerated spray would only 
exert about half this pressure, or, say, } ton sq. ft. 

Heavy stones and shingle thrown on the pavement of a 
promenade by heavy seas during storms probably do more 
damage than the falling water, because the impact of them cracks 
and indents the pavement by a series of hammer blows.. A 
stone having a weight of 25 Ibs., falling 10-ft. and producing a 
depression in the pavement of }-in., would be equivalent to a 
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25 x 10 x 12” 


head in vacuo would be=H 


static load=—P 12,000 Ibs., or 5.3 tons 
S 0.25” 


on the area of impact. 
Cavities at Back of Walls 


Should any cavities be formed at the back of a sea wall du 
ing a storm, or should there be any open joints in blockwork 
the air in these cavities is so compressed by the blows of the 
waves on the face of the wall, that it will rebound, producing 
very considerable outward pressure on the wall, amounting to 
several tons per sq. ft., so much so, that large concrete blocks 


and stones with open joints have been forced out in break 
waters, and paving stones, or concrete slabs on promenades will 
crack and spring up after having been struck by falling water, 
and shingle. 
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Pavements 


it is advisable that the promenades and roads in connection 
with sea walls should be formed of reinforced concrete at least 
6-in. thick, in the proportions of 1-2-4, of which the upper sur- 
face for at least 1}-in. thick should be of granolithic concrete, 'n 
proportions of 1-14-3 laid at the same time as the main bulk of 
the concrete. 

f not reinforced, the concrete should be from 9 to 12-in. thick 
in the proportions of 1-2}-5, with a layer of granolithic concrete. 
In each case expansion joints will require to be provided about 
30-ft. apart to be filled up with bitumen. 

Che coefficient of expansion of concrete is 0.00000545 per unit 
of iength and degree Fahrenheit, while that of steel is 
0.00000689, and for a rise of temperature from 0° F. to 
120° F. in a length of 30-ft., the total expansion of the concrete 
will amount to 30x 12 x 0.00000545 x 120=0.23-in., so that a 
joint }-in. wide will be sufficient. Of course the actual width 
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Weights of Materials . 
Concrete — /#0 £53, cub. Ft = /6 cus. FE per 
arth and Backing -124-4 153. cub. Fi = 

18 cub. Fr. per Ton. 








Construction of Sea Walls—continued 
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crete made preferably with quick setting cement in the propor- 
tion of 1-2-5. In some cases in which the subsoil is sand, 
earth, or clay, it may be necessary to pile the foundations, and 
drive sheet piles at the toe of the wall; these should be of rein- 
forced concrete. In districts where there is no natural rock 
suitable for wall making, but plenty of sand, gravel, and shingle 
on the beach, concrete walls, either of blocks, mass work, or re- 
inforced concrete, may be constructed. 


Blockwork Walls 


Blockwork walls are the most economical, as no shuttering 
is required, and as much work on sea walls is tidal, this is an 
advantage, more especially as the work can be rapidly carried 
out. 

In blockwork walls, the concrete in the proportions of 1-2-4 
is cast in iron or timber moulds not less than 2-ft. by 1-ft. by 
1-ft., and after having been left for a month to harden can > 
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of the joint will depend upon the temperature of the air at the 
time when the concrete is laid. As it is on the type of pave- 
ment used that the whole stability of the wall depends, whenever 
cracks occur they should be cemented up so soon as possible. 
Granite, or other paving stones, and small concrete slabs should 
not be used, as there are too many joints, which become eroded 
in the course of time, and cause the stones and slabs to loosen 
by the action of the water rushing over them. 


Back Filling 

The back filling of a sea wall should always be of some heavy 
material, such as broken concrete and stone rubble, the inter- 
stices being filled with gravel, and levelled off on the surface 
with sand and gravel to receive the pavement, so that should 
the pavement become broken, the influx of water will not cause 
any appreciable settlement. In cases where the concrete has 
become badly eroded or hollowed out by the impact of falling 
stones, the places should be cut out for the full depth of the 
concrete, and filled in with fresh concrete. Where walls are 
exposed to heavy seas, it 's advisable to break the force of the 
waves before striking the wall by depositing large stones or 
concrete blocks at the foot of the wall along the foreshore. 

Small shingle and gravel will be disturbed by a_ water 
velocity of 3-ft. per second; from 6 to 10-ft. per second will 
move small stones, and over 12-ft. per second will dislodge 
stones weighing 75 lbs., so that during a storm on a sloping 
gravel or shingle beach, the materials will be lifted bodily ‘n 
the air, and descend on the promenade in a shower of missles. 


Construction of Walls 


When masonry walls are constructed the stones should be so 
large as possible, to avoid numerous joints, the faces of the 
stones being left rough, but projecting stones should be avoided. 
The joints should be raked out 1}-in. deep, and pointed with 
1 to 1. P.C. mortar, or preferably pointed as the work pro- 
ceeds. The foundations of the walls should be carried down 
from 4 to 6-ft. below the beach level, and formed of mass con- 
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only at L.W0.S.T. 


built to form the wall. The facework of the blocks is usually 
of 1-1}-2} pea gravel concrete 2-in. thick, deposited during the 
making of the blocks. The blocks are laid on a mass concrete 
foundation (1-2}-3}) with headers and stretchers in alternate 
courses in 1-3 P.C. mortar, and pointed with 1 to 1 P.C. 
mortar. 

Most sea walls are built with a batter on the face varying from 
1 to 1, 1 in 6, 1 in 8 and 1 in 12 and in some cases have concave 
curved faces, but this is expensive work. It is advisable to 
finish the top of the wall with a good bull-nose on the face in 
order to throw the waves back over the sea. This diminishes 
the amount of spray and stones falling on the promenade. The 
bull nose, and curved face of the wall can be constructed inside 
special metal formes. Should a parapet wall be constructed, ‘t 
should be thick, and the pavement next the parapet finished 
with a dished gutter draining to pipes through the wall. 

Reinforced Walls 

Reinforced concrete walls are generally made L shaped, with 
8-in. thick stiffening ribs at the back, spaced from § to 10-fi. 
apart; consequently the face of the wall is calculated as a con- 
tinuous slab with fixed ends at the ribs, the B.M. at the centre 

W.L. W.L. 
being——, and at the ribs= — ——, the effective pressure pet 
24 12 

ft. in height being the difference between the earth pressure, and 
the wave pressure at high water during storms. As the wat r 
pressure will be in excess of that from the earth, there will be 
tension at the back of the wall slab in the centre of the span 
between the ribs, and on the outside at the ribs, but at low 
water, this will be reversed, there being only earth pressui 
consequently double reinforcement will be required, the ro:ls 
being arranged horizontally, at least 3-in. from the faces of tle 
slab, and the distribution rods will be vertical. In the base sl. b 
of the wall, as this will be in tension on the underside, the ros 
should be placed 3 inches from the underside, and laid tran; 
versely, and the distribution rods longitudinally. 
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Construction of Sea Walls—continued 


Such walls should not be less than 9-in. thick near the top, 
under the bull nose, and 12-in. at the toe, to withstand erosion 
from the shingle and rough seas. 


Mass Concrete Walls 


jn mass concrete walls the width of the base of the wall is 
usually made half the height, and the front of the wall for a 
thickness of 2-ft. should be carried down at least 4 to 6-ft. be- 
low the level of the base, if not, reinforced concrete sheet piling 
will be required at the toe to protect it from being under- 
mined by the sea. 

The concrete for the wall may be in the proportion of 1-2-3, 
or 4 with a 2-in. thick facing of granolithic concrete (1-1}-2) 
deposited at the same time as the bulk of the concrete. This 
can be done by inserting vertical iron sheets to separate the 
mixtures, and withdrawing the sheets before the concrete has 
had time to set. 














Types of Sea Walls 
Various types of sea walls that have been constructed are 
illustrated in the sketches Figs. 1 to 11, and are self- 
explanatory. In several cases a layer of clay puddle several 
feet thick has been placed against the back of the wall to prevent 
water from creeping down the back and getting underneath the 
wall. 
Calculations for Walls 
In Fig. 12 the calculations are shown for a mass concrete sea 
wall 21-ft. high on the face, and 12-ft. thick at the base, for 
wave pressures at high water during a storm amounting to | 
ton per sq. ft. on the face at the water level, and a surcharge 
on the pavement and wall, due to water and spray equal to 0.5 
ton per sq. ft. 
The wall weighs 13.6 tons per lin. ft. and including the back- 
ing and vertical water on the toe the total weight is 19.1 tons. 
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Groynes and Aprons 





The vertical earth weight, including the concrete pavement, 





Should there be considerable scour at the unprotected toe of 
a sea wall, it will be necessary to construct groynes from the 
wall out to low water level, these groynes should be placed at 
right angles to the direction of the strongest prevailing wind 
and the distance between them should not be less than the 
length of the groynes nor more than twice the length. In 
Holland, and on other coasts, the groynes are generally fixed 
at right angles to the coast line, or at a slight angle away from 
the prevailing winds. Timber groynes usually consist of 9-in. 
by 4-in. piles driven in pairs about 3-in. apart to suit the 
planks inserted between them, the piles being spaced about 
6-ft. apart longitudinally. Timber used in sea work should be 
well creosoted with about 10 to 12 Ibs. per cubic ft. for redwood, 
and 4 to 7 Ibs. per cubic ft. for pitch pine, the timber being 
heated and dried at 120° F., and the creosote injected at 150 Ibs. 
per sq. inch pressure. 

As a beach requires years to accumulate against a groyne, and 
timber is liable to decay or be attacked by marine wood borers, 
reinforced concrete groynes are preferable, and may be con- 
structed in a similar manner to timber ones, the concrete planks 
being reinforced with expanded metal or a network of rods 
electrically welded where the rods cross. 

in cases where the deposit of shingle against a groyne on the 
windward side is likely to be heavy, timber groynes may re- 
quire to have 9-in. by 9-in. piles, and 4-in. thick planking, with 
heavy shoring struts bolted to the groyne and fixed to addi- 
tional piles on the lee side at intervals in the length. Mass 
concrete walls about 2-ft. thick may also be found necessary to 
Withstand the pressure. 

In some cases, a thick concrete apron several yards wide, is 
laid in steps on the beach slope from the toe of the wall to pre- 
vent scour. These steps also assist in holding up the sand and 


gravel of the beach. 


and water surcharge is 19.4 tons per ft. the horizontal com 
ponent of this taken to the theoretical line of rupture is 12 tons, 
the natural slope of the earth being assumed to be 2 to 1, the 
equivalent fluid pressure will be as_ follows,  viz.: 
25 x 25 26.880 
— x 1=312.5 cub. ft. and 12 tons 

2 312.5 

86 Ibs. cub. ft. this will be greater than water pressure alone 
at the back of the wall. 

The total water pressure in front of the wall is 12.6 tons, and 
the toe moments will be 

M. of water= 12.6 x 11.7 

Less M. of earth=12 x 3.5’ 


26,880 Ibs. ." 





147.42 ft. tons 
42.00 ft. tons 


105.42 ft. tons 


147.42 +442 
The height of the mean C.G. 7.7-ft. and 
12.6+12 
105.42 

—=13.6 tons effective water pressure, or 9 tons at 11.7-ft. 

7.7 
may be taken, the resultant of either force will pass through the 
same point at the base. A similar procedure is adopted for 
each section of the wall A+B+C, A+B, and A. 

The resultant line of pressure, derived from the diagram of 
forces, falls outside the back of the wall, so that it would tend 
to lift at the toe and overturn backwards, were it not for the 
passive resistance of the pavement and earth to compression, 
this is assumed to be 1 ton per sq. ft. at the surface, and 3 tons 
at the base of the wall, an average of 2 tons x 25-ft.—50 tons, 
so that the wall would not overturn, and the friction of the 
ground in front of the toe will amount to at least 5 cwts. per 



























sq. ft. x 6-ft. x 1-ft.=1.5 tons. At low water there will only be 
the earth pressure having a vertical weight of 12 tons, and 
horizontal component of 8 tons, equivalent to a fluid pressure 
of 57.3 Ibs. per cub. ft., while the weight of the wall and back- 
ing will be 14 tons resulting in the line of pressure shown in the 
diagram. 

The max. pressure at the toe of the wall will be 2 tons per 
sq. ft. and at the heel 0.3 tons. The resistance to sliding on dry 
ground will be 14x0.5=7 tons, and on wet soil 14x 0.3=4.2 
tons, and as the earth pressure is 8 tons the wall will be liable 
to slide forward. The total depth of earth from the toe to the 
heel of the wall is 9-ft. and the base of the wall is on an upward 
slope on which it will have to slide, so if the passive resistance 
of the earth is 1.5 tons sq. ft. x 9-ft.=—13.5 tons there will be 
sufficient resistance to the sliding forces. 

Fig. 13 illustrates a reinforced concrete sea wall 21-ft. high 
on the face, and 12-ft. wide at the base, with 8-in. thick ribs 
at the back spaced 8-ft. centres, subject to the same conditions 
as the wall in Fig. 12, except that the earth pressure is not so 
heavy. 
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Construction of Sea Walls—continued 








B.D.* 12 x 123 
= =1728-in. units, and the stresses will amount 
12 12 
MxY 28,800 x 6” 
to = =100 Ibs. per sq. in. at the centre and 
I 1728 


200 lbs. per sq. in. at the ribs, and as the maximum tensile 
strength of 1-2-4 concrete is from 200 to 400 lbs. per sq. in. it 
will be necessary to reinforce the slab with steel rods. The 
position of the neutral axis when the beam is reinforced will 
depend upon the bending moment, the depth of the beam, and 
quality ‘of the concrete, see ‘‘ Section at D,’’ here the effective 
depth (d) of the beam is 9-in., and (u) the distance of the 
neutral axis from the compression side will be 1.75-in. h=1.75 
x0.4= =0.7-in., and (a) the lever arm is 8.3-in. The arca 

M 28,800 


J 


=0.21 sq. ins. and 





of steel required = = 
16000 xa 16000 x 8.3 
9/16-in. diam. rods, spaced 12-in. apart will suffice near the 
face of the wall, and two rods 9/16-in. diam. near the back of 
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The total weight of the wall, including the backing and water 
‘surcharges on the top and on the toe is 15.1 tons per lin. ft. 

The weight of the earth and surcharge is 10.5 tons, and the 
horizontal component is 6.5 tons, equivalent to a fluid pressure 
of 113.7 lbs. cub. ft., while the wave pressure on the face 
amounts to 12.5 tons per lin. ft. 

The moments taken at the toe will be:— 
M. of water=12.6x 11.7’= 147.42 ft. tons 
M. of earth= 65x 9’=—58.50 ft. tons 








88.92 

147.42 + 58.5 
The height of the mean C.G.= ~=- 10.78-ft., and 
88.92 12.6+6.5 
——=8.2 tons effective water pressure, resulting in a pressure 
10.78 
of 3.4 tons sq. ft. at the heel, and uplift at the toe=—0.9 tons, 
and the passive resistance of the earth at the back of the wall 
=1.75 tons sq. ft. x16-ft.=28 tons, while the resistance in 
front against uplighting = 5-ft. x 1-ft. x 5 cwts. sq. ft. =1.25 tons. 

At low water the weight of the earth is 5.5 tons, and the hori- 
zontal pressure 3.5 tons, while the weight of the wall and back- 
ing=10.1 tons, resulting in pressures of 1.1 tons at the toe and 
0.6 tons at the heel. The resistance to sliding on dry ground 
is 10.1x0.5=5 tons, and on a wet stratum=10.1 x 0.3=3.0 
tons, so that including the resistance of the ground at the toe, 
the wall will be safe against sliding. 

In Fig. 14 at low water the total earth pressure is 3.5 tons, 
which is equivalent to a fluid pressure of 61.25 Ibs. per cub. ft. 
The pressure at the base of the wall at the back is therefore = 
16 x 61.25 x 980 Ibs. per sq. ft. and at the base of the face of the 
wall at D. it will be 900 lbs. sq. ft. x 8-ft. between the ribs = 7200 
Ibs. = W, the load on the slab face 12-in. thick and for a height 
of 12-in. W.L. 7200 x 8’ 

The B.M. at the centre=——= —=2400-ft. Ibs. = 

24 24 
. £ & 7200 « 8’ 
28,800-in. lbs., and at the ribs= --——-= —-—— 
12 12 
Ibs. = 57,600-in. Ibs. The moment of inertia of the section is 





= 4800 ft. 












the slab at the ribs. On the upper portion of the slab, the rods 
will be about 18-in. apart. 

In Fig. 15 the tie rods in the ribs are shown, the lower tie rod 
‘““A”’ takes the pressure on the lower section of the face of the 
wall, the average pressure is 840 lbs. per sq. ft. x 4-ft. x 8-ft. 
26,880 Ibs. or 12 tons, which when resolved gives 14 tons on 
the tie rod, and at 7.5 tons sq. in. safe tension on the steel 
1.86 sq. ins. area, therefore two rods 1}-in. diam. or 1.99 sq. 
ins. will meet the case. . 

The tie rod ‘‘ B’’ takes the pressure on the middle section- 
540 lbs. x 5’ x 8’=21,600 Ibs. or 9.6 tons, and 14.5 tons on th 
tie rod, while tie rod ‘‘ C’’ sustains a pressure of 125 Ibs. 

5’ x 8’=5,000 Ibs. or 2.23 tons, and a strain of 5.5 tons. 

In Fig. 16, the maximum earth pressures, including the water 
surcharge, and the wave pressures on the front of the wall in 
Ibs. per sq. ft. are illustrated. The earth and surcharge pres 
sures amount to 6.5 tons horizontal pressure=14,560 lbs. and 





16’ x 16’ 14560 
-— x1’=128 cub. ft. .°, ———=113.75 Ibs. cub. ft., 
2 128 


equivalent fluid pressure and 113.75 x 16-ft. x 1-ft.=1,820 Ibs 
cub. fi. pressure at the base of the wall. The maximum wave 
pressure at 6-ft. below the top of the wall is 2,240 Ibs. sq. ft 
and the earth pressure is 700 !bs. sq. ft., the difference between 
these is 1,540 Ibs. sq. ft. which is the effective wave pressure 
The effective pressures are now reversed, except at the foot o! 
the wall, the slab face of the wall will be in tension at the back, 
and will require to be reinforced at the back as well as in front 
Therefore 1,540 lbs. x 8-ft.=12,300 lbs. —W. for 1-ft. height 
W.L. 12320x8 
of wall. B.M. at centre=——-=—————=4106.6-ft. lbs. - 
24 24 
W.L. 12320x8 
B.M. at ribs =—— = ———_——-= - 
12 12 
= ~—98,558-in. lbs. For a 12-ins. height of slab 9.5-ins. thick 
the effective depth d=6.5-ins., allowing for 3-ins. cover of con 
crete over the steel, the position of the neutral axis will b 
15 x 700 





49279 in. lbs. 8213.2-ft. Ibs 








d=0.39 d.=0.39 x 6.5” =2.5” from 
16000 + 15 x 700 


approx. =Z= 
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Construction of Sea Walls—continued 


the compression side, h=2.5 x 0.4=1-in. and the lever arm ‘‘a’’ = 
49,279 
5.5-ins. The steel required =————_-——= —=0.56 sq. 
16000 x a 16000 x 5.5 

ins., therefore rods 13/16-in. diam., spaced 12-ins. apart will be 
sufficient, with two rods on the outside at the ribs, the distance 
of the rods apart being increased towards the foot of the wall. 

Vertical distribution rods }-in. diameter pitched 12 to 18-ins. 
apart will be required in the slab face, and arranged longitudin- 
ally in the base of the wall, the main 3-in. diam. rods in this 
portion being laid transversely. 

The maximum shear at the ribs for a continuous slab will be 
3 3 
—W. =— x 12,320=7,392 lbs. and the effective shear area is 
5 § 

7392 
*, —=112 lbs. per sq. in. 

66 

As the safe shear for concrete is 60 lbs. per sq. in. the shear 

can be taken up by the cranked rods at the ribs, and at 45 de- 
S 7392 
giecs, the stress on the shear rods=0.7—=0.7 
a 5.5 

so there will be ample steel to take this. 


- =" 


12” x 5.5” = 66 sq. ins. 


= 940.8 lbs., 











Publications Received 


The Annual Report on the Social and Economic Progress of the 
People of Nigeria, 1938. 


‘he Annual Colonial Report (published by His Majesty’s 
Stationery Office, price 2s. net), contains information on « 
variety of topics relating to the Colony, including Geography, 
Climate and History; Government; Population; Health, Hous- 
ing; Natural Resources; Commerce; Labour; Wages and the Cost 
of Living; Education and Welfare Institutions; Communications 
and Transport; Public Works; Justice and Police; Legislation; 
Banking, Currency, Weights and Measures; and Public Finance 
and Taxation. 

The Section on Communications and Transport provides the 
following particulars of interest to port officials:— 

The Marine, Port and Railway services of Nigeria are co- 
ordinated under the executive control of a Director of Transport 
There is also a Transport Advisory Board for the country as a 
whole; local Area Transport Committees for Lagos, Kano and 
Port Harcourt, with the Director of Public Works, the Resident, 
Kano, and the Resident, Owerri, as their respective chairmen, 
and a mixed official and non-official membership report to the 
Board on matters of local concern in these three areas. 


Marine 

All existing Marine Department services were maintained in 
a satisfactory manner during the year. Included in_ these 
services were such important aids to shipping as the pilotage and 
towage of vessels, the maintenance of lighthouses, buoys and 
beacons, and in addition a considerable amount of valuable 
Hydrographic Surveying was accomplished. The usual dredg- 
ing programme was carried out on Lagos Bar and in the har- 
bour, and the published depths of water on the Bar and in the 
channels were maintained. Marine Colliers transported Udi 
Coal from Port Harcourt to Lagos as usual, and mails were 
regularly carried between Lagos and Sapele. Reclamation at 
Apapa continued, and 856,000 tons of spoil were pumped ashore. 

Experimental dredging was carried out by the drag-head 
dredger ‘‘ Robert Hughes ’’ during the month of January on 
Forcados Bar, which had been gradually silting up. The 
primary object of this experiment was to ascertain whether it 
was practicable for a dredger to work in so exposed a position— 
alrnost in the open sea. It was found that such operations were 
possible in the fine weather season, and 90,000 tons of spoil 
were dredged in a month. Further experiment will show 
whether any permanent improvement could be achieved by 
continuous dredging in such circumstances. 

Thanks to a dredging unit maintained at Boler Creek the 
maximum advised draught for vessels proceeding by this route 
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to Degema and Abonema was increased from sixteen to seven- 


teen feet at high water, spring tides. The Bars at Bonny and 
Akassa were resounded in January, when it was found that the 
former had considerably improved while conditions at the latter 
were unchanged. The recommended draught at Bonny was 
accordingly increased from 21 to 23-ft. at high water, spring 
tides, with a smooth bar. 

In addition to its normal activities the Department has during 
1938 built three Diesel-engines launches, one 70-ft. and the other 
two 36-ft. in length. It has also so converted the suction 
dredger ‘‘ Lady Clifford ’’ as to enable her to pump spoil ashore 
direct from her own hopper. 

Port Engineering 

Conditions for navigation both inside and outside the entrance 
works at Lagos have shown little change during the year, the 
permissible draught for vessels having been maintained at 27-ft. 
Ihe foreshores on either side of the narbour have continued in 
an unstable state, although reclamation works undertaken on 
the eastern side have retarded the rate of erosion in this area. 
Erosion was also marked in the vicinity of Five Cowrie Creek 
Point, where the construction of permanent protective works be- 
came a necessity. 

The additional transit shed accommodation at the Customs 
Wharf, Lagos, was completed, while extensive alterations were 
undertaken for the general improvement of this area. At Apapa 
(Lagos) various minor works were carried out within the port 
area with the object of increasing the general efficiency of the 
port. At Port Harcourt extensive repairs to all four transit 
sheds and the reconstruction of the dolphins at the coal con 
veyor berth were begun. 

A coloured map of the Colony and Protectorate is added as an 
Appendix. 


New Type of Mooring Buoy. 

A 10-page pamphlet forwarded by the Proprietors of the 
Patent, sets out the advantages of a new form of Mooring Buoy 
for ships and air craft. The Lambert-Garland Buoy has a 
draum-shaped outer shell with internal double cone frustums in 
place of the usual cylindrical trunk tube for the passage of the 
mooring cable. There is a special means of attachment for the 
chain near the middle of the buoy depth, which, it is claimed, 
permits. for any desired measure of positive stability, a minimum 
size of buoy in comparison with existing types, in which the load 
is applied at the buoy top. Moreover the canting effect on the 
Lambert-Garland buoy is much less than on the ordinary cylin- 
drical buoy and it provides a stable working platform for men 
engaged in mooring overations. It has been adopted by the 
Government of Hong-Kong for use in the harbour waters. 
Further particulars can be obtained from the Proprietors at the 
Government Marine Surveyor’s Office, Hong-Kong. 


Report on The Port of Toledo, Ohio, U.S.A. 


A copy of the 1939 Edition of this report, issued by the Board 
of Engineers for Rivers and Harbours as Lake Series No. 7, has 
been received. The reports in this series are similar in scope 
and purpose to those of the Port Series and are intended for the 
information and use of Federal, State, municipal and port 
agencies, and others interested in the development of harbours 
and the establishment of port and terminal facilitics. They also 
contain information useful to shipping and transportation in- 
terests in connection with the movement of goods through the 
various ports. 

The revised edition contains information with regard to port 
and harbour conditions, port customs and regulations, fuel and 
supplies, including piers, wharves, hoisting facilities, grain ele- 
vators, storage warehouses, bulk freight storage, dry docks and 
marine railways, marine repair plants, floating equipment, and 
wrecking and salvage facilities. Railroad services and rates are 
shown and information given concerning the airports and air 
lines serving the port and the radio service available. Tables 
are presented showing by commodities and kinds of traffic the 
water-borne commerce at Toledo during the ten-year period 
1929 to 1938, and a detailed study of the 1938 traffic is included 
showing the origin of the receipts and the destination of the ship 
ments. 
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The wisdom of continuing advertising during 
the present hostilities has been stressed by a 
number of leading personalities from all sections 
of the Commercial world. 


It is now possible to review the situation more 
reasonably than was the case last September, 
and the conviction has grown upon the majority 
of firms that advertising is still essential. 


The war should not not be made an excuse for 
the cessation of advertising, even when supplies 
of a product are limited and distribution perhaps 
difficult. Continuity of name must be maintained 
so that when peace comes, manufacturers will 
not have to start building up goodwill again. 


Keep your name before potential 
customers by advertising regularly in 


“THE DOCK & HARBOUR AUTHORITY ” 
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